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THE books already publiſhed on 
1 AxrITHMETIC and MENSURATION 
are fo very numerous, that the Public will 
_ doubtleſs be ſurpriſed to fee a new one on 
that ſubject ; becauſe little can be ſaid on 
it, but what has been already advanced by 
ſome one author or other. However, as 
ſomie of theſe authors have treated the ſub- 
ject ſo ſuperſicially, as to neglect and over- 
look many uſeful rules, while others have 
ſpun it out to ſuch a length, as to render 
it voluminous, and conſequently diſſicult 
to be acquired, on account of the extra- 
vagant price; and laſtly the incorrectneſs 
of many; theſe were x werful enough 
motives to the author to attenipt a work 
of this nature. And in order that it might 
be the more acceptable to the Public, it 
was judged proper to have it reviſed by 
ſome Mathematicians and Teachers of 
Arithmetic in this place; whoſe approba- 
tion of the work entirely determined the 
author to make this public appearance, 
And if it meet with a favourable reception 
from the world, and be deemed uſefii! and 
_ advantageous to youth, the author will 
Teckon his labour amply rewarded, 
A 3 Is 
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x order to ſave invidious critics the 


trouble of diſparaging this undertaking, 


or calling the author a ſorry plagiary, (an 
epithet not eaſily digeſted by many), , 
frankly acknowledges, and that without a 
bluſh, that he has been indebted to ſeveral 


who have trod the ſame path before, 


particularly for many of the queſtions in 
the Appendix; which he has induſtriouſſy 


lengthened out, becauſe he judges it would 


be of no ſmall advantage to youth, after 


having finiſhed a regular courſe of Arith- 
metic, to ſtudy this appendix, as it gives a 
ſummary view of all the antecedent rules, 
and that with very little trouble. 


S quid noviſti reftius iſtis, 
Candidus imperti,; ft non, his utere mecum, 
HOo RAT. 
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MENSURATION. 


INTRODUCTION. 


T will not be 1 improper, in this place, to pre- 
miſe the definitions of ſome terms both in 
Arithmetic and Menſuration, as alſo the ſig- 
nification of ſome marks or ſymbols made 


3 
* 


uſe of in the following ſheets. "x 
Dar. 1. Number is either unity or multitude. 
2. An integer or whole number is 1, or any 
aumber of units. 
3. A fraction is a part oy parts of unity, ac. 
TT WE as the ſame is divided. = : 
4. An aliquot part is a leffer number, which is 1 
contained a certain number of times in a greater, 
r as 4 5 . — 4. 8 
5, 12, 16, 20, & = 
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5. An aliquant number is a leſſer one, which 
is contained in a greater a certain number of times 
with ſomething remaining; as 4 is an 2 aliquant | 

nm = : 
6. The common meckire to any two or more 

numbers, is a number which can divide theſe 

numbers, without a remainder ; thus 6 is a com- 
mon meaſure to 18, 24, 36, &c. 


7. The greateſt common meaſure to ) any two or 
more numbers, is the greateſt number that can di- 
vide the propoſed numbers, without a remainder ; 

thus 6 is the greateſt common meaſure t018 and 24. 


8. A prime number is that which hath no mea- 
ſure but itſelf and unity; thus 3» 5» 7» 9, 11, 13, 
Oc. are prime numbers. 


9. The multiplicand and multiplier go often by 
the name of factors, becauſe being multipked to- 
gether they make the product. 


10. A ſquare, in geometry, is a Sgure confiſt- 
ing of four equal fides, and as many right anglzs, 
as fig. 1. but a ſquare, in arithmetic, is that 
number produced by multiplying any number by 
itſelf; thus 16 is the ſquare of 4. 


11. A rectangle parallelogram or oblong is a 
figure conſiſting of four right angles, having! its 


oppoſite ſides equal; as fig. 2. 


132. A rhombus is a figure having four equal 
fides, whereof the two oppoſite are equal and pa- 
rallel, and may be ee er. by a diamond, or 
dare out of its true poſition; as fig. 3. . 
. 1 3. 


INTRODUCTION. 


of the two oppoſite are equal and parallel, and 


the oppoſite angles are equal, being a parallelo- 


gram out of its true poſition ; as fig. 4. 


14. A triangle has three ſides and three 


angles, which are equal to two right angles, each 
Wo degrees; as ig. 5. 


15. An angle is the inclination of two lines, 
meeting one another in a point, ſo that the recti- 
lineal angles, according to the greater or leſſer 


degree of inclination, are either right, acute, or 
obtuſe. 


16. A right angle i is that formed between two 
lines, one of which ſtands upright or perpendi- 


cularly on the other, inclining no more one way | 


than it does the other, and is 90 degrees. 


17. An acute angle is leſs than a right one, or 
lels than go degrees. 


18. An obtuſe angle is greater chan a right 
one, or more than go degrees. 


19. A trapezium is a figure confiſting of four 
ſides and tour angles, * are * neither 
parallel nor equal; as . 6: 


20. A polygon is a * conſiſting of mag. 


than four fides; and is either regular, as fig, 8 


* is called a 3 2 as kg, 
4. 


21. A circle is a plane figure, —_— 
dy a fingle curve line, called its circumference, to 


which right — or radii, drawn from a point 
in 


oP 
« r -F 
- "> WY 


13. A rhomboides has four equal fides, where - 
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in che middle, called che centre, are * to each 
* as fg. He a 


22. The circumference, in a general ſenſe, de- 
| Notes the line or lines boundin plain figure. 
However, in a more limited fene, 3 it is generally 
uſed for the curve line that bounds a circle, and 
otherwiſe called a periphery; the boundary of a 
right-lined figure being expreſſed by the term pe- 
rimeter. 


23. The diameter is the right line paſſiog thro” 
the centre of a circle, and terminated at each 
fde by che circumference thereof, 


24. The conjugate diameter, or axis of an 
ellipſis, is the ſhorteſt of the two diameters, or 
chat biſecting the other, which is called the tranſ- 
verſe, and is the —— of the two diameters. 


25. A diagonal | is a right line drawn acroſs 
a SY figure, from one angle to another, 
by ſome called a diameter. 


26. An<cllipfis is a curved line returning into 
itſelf, and produced by the ſection of a cone by 
9 plane cutting both its fides, but not parallel to che 
1 h an by. =—_ 


" 27. A cube, in geometry, is a ſolid body, 
conſiſting of fix equal ſquare tides; a as a * or 


= bg. 11. 
F ˙ -= u which 
* produced by the multiplication of a | ſquare 
number by its root. 


— x. * A  parallelopipedon is .2 regular ſolid, 
comprehended 


N * 
* 
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comprehended under fix parallelograms, the op- 
poſite ones whereof are ſimilar, parallel, and 
equal; as tg. 12. 53 


29. A l is 2 ſolid, which derreafen 
gradually from the baſe till it comes to a point, 
which is called the vertex; and there are differ- 
ent kinds of pyramids according to the figure of 
the baſe; hence they are ſaid to be triangular, 
parallelogrammic, or circular, as fig. 13. 14. 16. 


30. A cylinder is a ſolid body, ſuppoſed to be 
generated by the rotation of a parallelogram a- 
bout one of its ſides, and reſembles a — 
ſtone in a garden; as fig. 15. 


31 1. A priſm is a ſolid, contained under e. 
ral planes; two of which being oppoſite, viz. the- 
two ends, are called the baſes, and theſe are paral- 
lel and equal; and the other planes are parallelo- 
grams, in which a right line may every where be 
applied from baſe to baſe. 

Priſms are either triangular, multiangular, cir - 
cular, or elliptical, &c. according to the figure 
of the baſe; thus a cube, a parallelopipedon, and a 
cylinder are 3 


32. A cone is a ſolid figure, having a circle 
for its baſe, and its top terminated in a point or 
vertex ; as fig. 17. 


33. A ſphere is a ſolid body, formed by the 


2 — of a circle about 1 its own axis ; as fig. 
FN 


34. A ſpheroid is a ſolid, formed by the ro- 
tation of the ſemi-ellipſis about its tranſverſe di- 
ameter, which is called the ſpheroid's axis : this 
body 


RP * 
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| body much reſembles the ſhape of an egg; as fig. | 


19. 


35. A fruſtum is a part of a ſolid body ſepa- 

rated from the reſt; and hence the fruſtum of a 
cone or pyramid, is the part that remains, when 
the top is cut off by a plane parallel to the baſe. 


_ Explanatien of the marks or ſymbols. 
The fign + (plus or more) is the ſign of addi 


tion. | . 
The ſign — (minus or leſs) is the fign of ſub- * 
traction. | = Ho 4 
The ſign x (multiplied by) is the ſign of multipli 
cation. | Work 
The ſign = (divided by) is the ſign of diviſion. 
The fign = (equal to) is the fign of equality. |. 
The fign : :: : is the ſign of proportion ; and 
read thus, as 3 is to 6, ſo is 8 to 16. 


There are ſeveral other mathematical ſigns in 
vſe; but as they do not occur in this work, it is 
unneceſſary to exhibit or explain them. 


ARITHME TIC. 


\ RIiTHMETIC is ſaid to have been invented 


at firſt by the Indians, and afterwards made 
more general by the Arabians. The uti- 
lity and abſolute neceffity of which will be always 
fully afſerted by all mechanics, mathematicians, 
and thoſe of the mercantile profeſſion, It is an 
art or ſcience that teaches us the dexterous hand- 
ling of figures, compriſed under the nine digits 
and a cipher. The uſe and practice whereof de 
pends upon a thorough knowledge of the fire 
following rules, viz. NoTATION, ADDITION, 


SUBTRACTION, MULTIPLICATION, and Divx - 


SION. | 1 | 
To treat of theſe five fundamental rules in the 


moſt perſpicuous and conciſe manner, will be at- 


rempted in this treatiſe; and that upon a plan 
ſomewhat new. And therefore we begin with 


the firſt, viz. 


N OT ATI ON. 


. by which we learn to give a juft 


value to, or place aright any number of fi- 
gures propounded; in order to which, regard muſt 


be had to the following table, which we thall place 
immediately after inſerting the nine digits, and 
che Roman characters which are moſt rarely to 
be met with. 


The nine digits are theſe, 1, 2, 3, 4, 5, 6, 7, 8, 9. 


The old Roman numbers are, 
1000 Mor CIO 
2000 CIO. C19. or M. M. 
3000 CIO. CID. CIO. or M. M. M 
5009 IND, 
B 


10000 


 VOTATION 


10000 CCI 

oo INND =» 

100000 CCCIND) or CM 
cocoooe INNDD 


NOTATION-TABLE. 


5 | Units | 9 
5o | Tens g8 
500 | Hundreds | 987 


3000 | 'Thouſands 9876 
30000 | X of thouſands | 98765 
coooo | C of thouſands 987654 


C 
3<ccoco | Millions | 9876543 
:Cccocco | X of millions 98765432 
CSCOCCCCS | C of millions | 987654321 


If vou add a cipher or ciphers to, or ſubrrat 
them from, or place them on the left hand of any 
hole number, they can neither increaſe nor dimi- 
' 05th that number: but if you place them cn the 
right hand of any whole number, the; increaſe its 
value in a tenfold proportion 3 as vou vill obſerve 
trom the above table: and that cvery figure hath 
two values in ſaid table, one in itſclf, and the other 
from the place it ſtands in; for a figure when 
ftanding alone, or in the units place ot any num- 
ber, has its ſimple vatue; but a figure in the ſe- 
cond place, has ten times che value it would have, 

were it in ihe firſt place, or place of units; and 
a figure in the third place has ten times the value 
it would have, were it in the ſecond place; and ſo 
each place has ten times the value of that 1 imme- 
diately preceding it. 

It may be obſes ved, that the ** of places i is 
reckoned from the night haud to the left; but 
(like that of letteis er u Cres) rumbers are to be 
Ic. ſron: the left hund to the 1 ight, and fo many 

i fi gurcs 
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| five hundred ſixty-eight. thouſand ninc kundred 


999999. 


u r 1 T i n=» 


ſigures as are placed together without any point, 
comma, line, or other note of diſtinction between 


them, are all but one ſum, and muſt be read as 
ſuch. 8 + 

In reading any number larger than the laſt in the 
preceding table, which conſiſts only of nine figures, 
contider, firſt, that every third figure from the 
place of units, bears the name of hundreds; and 
io let every third figure be pointed (as in the fol- 


1 lowing number) below the ine; and again, ob- 
ſerve, that the figure on the left hand of each ſe- 


cond hundred place is millions, billions, trillions, 
quadrillions, c. and let theſe be marked with a 
point above the line. 


quadrillions trillions billions millions units 
64,532, 167,891, 234,392, 367,145,392, 645,782 


Read thus, ſixty- four quiatillions, five hundred 
and thirty two thouſand one hundred fixty-ſgven _ 
quadrillions, eight hundred ninety-one thouſand 
two hundred thirty-four trillions, eight hundred 
ninety-two thouſand three hundred ſixty- ſeven 
billions, one hundred forty-five thouſand three 
hundred ninety-two millions, fix hundred forty- 


five thouſand ſeven hundred and cighty-two. 


In placing down any number arithmetically, 
write down the figures in the ſame order their va- 


lues are expreſſed, beginning at the left hand, and 
writing towards the right: and if in pronouncing 
the number, any places are omitted, theſe muſt be 


{uppiicd with ciphers. Os 
Write down Seven hundred fixty-four millions 


* * 
8 


and thirty four. Anſ. 764568934. 
Write down Nine millions five hundred and 
ſeven. A1 goco;07. 32 
Write down One million wanting ane. A1. . 


4 3 2 Witts 


> 
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Write down Eleven millions eleven thouſand 
eleven hundred and eleven. Anſ. 11012111. 
Write down Eighteen millions eighteen thou- 
ſand eighteen hundred and eighteen. An. 
18018818. | 


ADDITION of IxTEGtxs. 


Dvp1T10ox is that rule by which ſeveral num- © 

bers or quantities are collected and put to- 
her; and that quantity which ariſes or reſults 
trom thence, is called the ſum or total amount of 
theſe quantities. ; 

Addition is of one or different denominations. 

Addition of one denomination is, when the 
ſeveral quantities given to be added are all of one 
name or ſpecies ; i. e. all pounds, acres, miles, 
„„ . 

Tac numbers to be added, muſt be placed in 
fuch order under one another, (it matters not 
which is uppermoſt, the greateſt or leaſt), that u- 
nits may ſtand under funirs, tens under tens, 
hundre!s under hundreds, thouſands under thou- 
fands, c. | 

Rure. Always begin your addition at the place 
of units, adding together all the figures that ſtand 
in that place or column; and if their ſum be un- 
der ten, ſet it down below a line drawn under the 
figures propoſed to be added, in the place of units; 
dut if it amount to ten or any number of tens 
preciſely, ſet down a cipher; and if above ten or 
tens, ſet down the exceſs, and carry one for every 
ten to the undermoſt figure of the next column; 
and thus proceed to the laſt column, ſetting down 
the whole amount thereof, and fo you will have 

a E X. 


we. TOY Yo Wwe 0 7 Re a 


is by ſcoring off the uppermoſt line, and finding 


JW fri, if right ; otherwiſe, it is wrong. 


and as little ſubject to error as the other. 


SUBTRACT 10N of InTEGers. 17 
EXAMPLES. 


OO Months, Years. 
= 2345 56789 
Eo 6789 12345 
47 912 1234 67891 
23 340 5678 2345 
41 567 9123 6789 
36 891 456 1234 
56 203 789 867 
37 436 123 891 
17 789 „ 
231 318. 26993 149085 


The common method uſed to prove Addition, 


the total amount of the reſt, which when added 
to the Fne formerly cut off, will be equal to the 


But after adding your ſeveral columns upward, 
if you begin again at the laſt, and add them down 
wards ; then if right, your total ſums will be e- 
qual. 'This method is accounted moreexpeditious, 


We ſhould now proceed to Addition of various 
denominations, aceording to the plan of .moſt au- 

thors upon this ſubje& ; but we judge it more eli- 
gible to adopt that method which poſtpones this 
kind of Addition till Diviſion once is learned. 


SUBTRACTION of InTz6txs. 


TY Y Subtraction we find the difference or re- 

mainder of any two numbers, by taking the 
leſſer (called the ſubtrahend) from the greater 
(called the minuend) ; therefore, in placing your 
i! numbers 


"XI... 2 
= > 
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numbers to be ſubtracted, care muſt be taken not 
only to place the greateſt ſum uppermoſt, but al- 
ſo units muſt Rand under units, and tens under 
tens, GS. 
RulE When the undermoſt figure | is greater 
than that immediately above it, borrow ten to the 
uppermoſt, and then ſubtract; and for the ten 
thus borrowed, always remember to add one to 
the next lowermoſt figure; and thus proceed from 
= right hand till you come to the laſt on the 
left. 


EXAMPLES. 


£- Cwt. Yards. 
I paid 59638 245697 4637426 


Remains 16955 75348 765788 


Proof 76593 321945 $493214 


'The proof of Subtraction is known, by adding 
the remainder to the undermoſt line, the ſum 
| whereof will be equal to the higher if richt; 0. 
therwiſe, — wrong. 


What ſura added to 391 I. will make ENT? 2 


9 Bo 


MULTIPLICATION: 19 


How old is the man that was born anno 1692, 
this being the year 1771 ? Anſ. 79. 


How long is it ſince the fire of Raw, which 
happened o anno 1608. ? Anſ. roß. 


From go take 30, * 40 take ten, = 
Subtract 6 from 60, and what remains then ? 


Aa. 144. 


1 In fficen hundred 92 Nee did a noble Prince; ; 


— dpenanbe, 4 
| SER. 


What is the difference between twice eight and 
twenty and twice twenty- eight? Anſ. 20, 


MULTIPLICATION of INTEGERS, 


N Multiplication v we wax have two numbers 
given, commonly called factors, viz. the multi- 
cand and multiplier: the firſt is the number to be 
multiplied, and the other is that by which we mul- 
tiply; the number ariſing from theſe two is called 


8 | the product, which contains the multiplicand aa 


often as the multiplier does unity. But before we 


proceed to give examples, it will not be! „ 
3 w affix, for the uſe of the learner, 


* | 


2 MULTIPLICATION 


A Taz of MuLTieiicatioOn., 


2 times as 43 times 7 is2 105 times 5 is2 57 times is 49 


| 3 8 2 65 30 8 56 BN 
| 4 9 27] 7.38 $93 BM 
5 12 3 8 40 12.34 | 
6 —_ F 
7 times 4181 12 608 times 8 is 64 
8 3 2 5 9 72 
9 6 246 times 6is3 12 96 
T1 7 3 42 —— , 
ZtimesJZi 8 32 489 times is 8g 1 
4 9 3 9 54 12 108 | 
5 12 1277 — 
6 (32 times 12 1.44 


EXAMPLES. 


Muttiply 4693 and 68349 Multiplicand 
” "% N- — — 
| 28158 615141 Product 


When your multiplier conſiſts of two or more ff 
_ ures, care muſt be taken to place the figure a- 
riſing from the multiplication of your fecond fi- 
gure in the multiplier into the firſt of the multi- 


Plicand, below the ſaid ſecond figure, or, which is 
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the ſame, in the place of tens; and this you muſt 
obſerve to do with all the reſt, viz. the third fi- 
gure in the place of hundreds, and fo on. 


0 | . | 
T 1 EXAMPLES. 
. | Multiply 478342 2134678912 
4 by 468 7 1236 
: 3826736 ; 12808073472 
2870052 6404036730 
1913368 4209357824 
| 2127134678912 
223864056 — — 
| 2638463135232 


If you have ciphers either in your multiplicand 
or multiplier, you need only multiply your figni- 
ficant figures, and chen annex your ciphers. | 


EXAMPLES, 


Multiply 8503400 46315 
dy 579 1 6000 
1765306 0d ͤ 28089 | 
425170 
4923468600 


If you have ciphers interſperſed with your g- 
nificant figures in the multiplier, as in the ſubſe- 
quent example, multiply only the fignifieant fi- 

e r 


— 


. ! 
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gures, placing the right-hand figure of cach pro- 
duct below e multiply ing figure. 


786804768 
806009 
5 ; 7081242912 | 
4720828603 
629443814} | 
634171724250912 
Multiply 271047 70928 51 2705197 
by 32104 A 
50 62888 263527786054 56137977624 
Multiply 123456789 957654321 
by 987654321 123456789 


2219326321 12635269 121 1889497 112635269 


There are many compendious ways of working 
multiplication of integers, and we ſhall here give 
ſome examples of theſe which appear moit neceſ- 

ſary and uſeful. 
I. To multiply by 12, 13, 14,'&c. is no more 
than to multiply by 2, 3, 4, &c. and as you multi- 
ply, to add that figure of the multiplicand which 


ſtands on the right hand, as will appear by the 
following 


EXAMPLES. 


Multiply 12345 6529 54321 
by 13 V 


——5 — 


160455 12785176 869135 


2. To mukiply by 1 12, 113, &c. at one operation: 
to 


of INTECERS, | 23 


to do which, you muſt multiply by 2, 3, &c. and as 
you multiply, add thoſe two figures of your mul- 
tiplicand which ſtand on the right. 


EXAMPLES. 


Multiply 654321 4246 642341 
115 _ 


. 471306 7043657 


3. To multiply by 101, 102, &c. is no more 
than to multiply by 1, 2, &c. and as you multiply, 
add that figure of your multiplicand that ſtand- 
eth next your right hand except one, as is —— 
ous from the ſubie quent 


EXAMPLES. 


Mutiply 4321 4270053 Coq 50 
by 106 10 „ 


458026 43127505 65852350 


4. To multiply any quantiry by any number of 
nines, as 99, or 999: RULE, Annex to the right- 
hand figure of your multiplicand as many ciphers 
as your multiplier has 9g 'S and then ſubtract your 
wultiplicand. 


As 8755 X99 =866844 and 875/00 
8756 


860844 


5. To multiply any number conſiſting entirely 

of nines by itſelf: 
Ru Lx. Set 1 in the place of units, then as many 
ciphers, except one, as there are nines in the 
mulriplicand, 
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mubi,licand, then 8, and on the left hand as ma- 
ny nines as there are ciphers on its right hand. 


Thus | 

o %&99=g9801  } foraccording to rule | 

999 X 999 = 998001 E 4 999000 | 
998001 


The method for proving Multiplication by ſeve- 
ral authors, is by ejecting the 9's in the multipli- 
cand, multiplier, and product: thus: 


786 1 
=. 
5502 6 6 
3144 
369.42 


After throwing out the g's in the multiplicand, 
3 remains, which I place on one point of the X, 
as above; then throwing out the g's in the mul- - 
tiplier, 2 remains, and this I place on the oppoſite 
point; next multiplying 3 by 2, 6 is produced, 
which I place under the third point; and having 
ejected all the nines in the product, 6 muſt remain, 
if right; and this I place oppoſite to the other. 
But this method being ſubject to error, the beſt 
and ſureſt way to prove multiplication is by divi- 
ſion; by making your product your dividend, 
and the multiplier the diviſor, and then the quo- 
nent will equal the multiplicand. . —_ 

D I- 
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DIVISION or IxTEGErs. 


notice of. 
1. The dividend, or number to be divided. 
2. The diviſor, or number by which we divide. 


3. The quotient, or number procceding from 


the other two. Sometimes there occurs a fourth, 
called the remainder. 


In Diviſion it holds, 


As the diviſor ; to an unit: the dividend : the 


quotient. 
Diviſion is either ſingle or compound. 


Single diviſion is, when the diviſor is but one ſi- 
gure, and the dividend but two at moſt. 


Compound diviſion is, when the dividend confiſts 
of many places, and the diviſor of one or more 
places. 


RvuLE. Pace your diviſor before your dividend, 
with a curved or ſtraight line betwixt them, 
and another after your dividend, to contain your 
quot; then diſtinguith, with a point, ſo many 
places of your dividend towards your I:ft hand, 


as are equal or next exceeding your divifor; and 
then aſking how oft your diviſor is contained in 


the ſaid ſum ? the anſwer muſt be placed in your 
quot, on the right hand of the dividend ; then 
multiply your diviſcr by fail fate, ſetting the 


FT | C | p-oduct 


N Diviſion are three principal parts to be taken 


«1 


gure out of its due order), with which proceed as 
defore, and ſo on till you have pointed and ex- 


DIVISION of IAT ERA. 


taking 2 twice, ST 


EXAMPLES. CR 


6) 245676 (57613 


2D 


- To be performed rather thus 
42 6) 345678 


36 57613 


This uſt method every learner ought to prac- 
viſe, as being more expeditious ; and, by repeated 

ice, wil become equally cafy when the divi-— 
its | 22, er any lefler 3 


Divide 
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Divide 76453281 by 2468 


2468) 76453281 (399 22 
10 77 ICT | 
24132 
22212 
19208 
>. 


From the operation of i the | 
ueſtion, 
it appears, that the whole ſteps i — are con- 


Aid in che — monaſtich. 


V 
— fabduc, trans 
m——_— Allis, ü foguen* 


2 lr m the nen | 
bored. be 

ng the product of theſe rap, and then 
ring dowa the next, and aſk how oft again? 


Cz - . 
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EXAMP L E 8 for practice. 


35) 7210473020013 
473)2104721(4449 = 
275) 3720147(13527 
3701) 7210952119483 
3576)72104725(20163 
2510)63210476(25183 

25204)321047217(12737 
31709)521047321(16432 
* 725014)72527103521(100035 
2701234)7210472532(2669 
219472)352107913214(1672944 
3721071)21071921473(5662 g 


The moſt infallible proof of diviſion is by mul - } 
_ tiplication. Rur E. Nukiply your quotient by 
your diviſor, and the product will juſt anſwer the 
dividend ; for 9 divided by 3 — 37 which mul- 
2 by 3 gives 9g. 


TABLES of MoNEry, &c. 


Efore we proceed to treat of Addition, Gr. of 
different denominations, the following * 


1 


of coin, weight 
inſerted. 


TABLES of Moxar, Wercrs, &c. 29 
7 and meaſure, muſt neceſſarily be 


Money. 


3 4 farthings=1 nny 7 
12 pence =t1 ſhilling 
20 ſhillings = 1 pound J 


Farthings by i farth. 
ſome mar k- 42 farth. 
ed thus: $=3 fart. 


Note, That a noble is 68. 8 d. and 2 nobles make 


1 merk, or 138. 4d. 


Scots Troy Neigbt. | 


2 half-drops=r d 
16 drops t icy” | 
16 ounces=r pound 
16 pounds i ſtone 
25 pounds quarter 


4 quarters=: hundred 


Egeliſo Troy Weight. 


24 grains=1 penny- wi. 


20 penny-wt.=1 Ounce 
12 ounces =1 pound 


N. B. By Scots and Engliſh Troy weight are 


weighed jewels, gold, ſilver, bread, corn, and all 


liquors. The proportion of the Scots to the Eng 
liſh weight is as 100 to 1083 that is, 100 lb. Scots 


=108 Ib. 9 oz. Engliſh. 


Scots Tron Weight. 


36 grains t drop 

16 drops t ounce 

16 ounces=1 pound 

16 pounds=1 ſtone 

25 pounds=1 quarter 
4 quarters=: hundred 


Engliſh Avoirdupoiſe, = 


16 drams t ounce 


is ounces=1 pound 


14 pounds=1 ſtone _. 


' | 28 pounds: i quarter 


8 ſtonesor 4 qrs=1 hun. 


V - 


= 


N. B. Ip Scotland and England, butter, ;cheeſe, 
all grocery goods, W Tron zud A. 


— 
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voirdupoiſe reſpectively. And the proportion be- 
twixt Troy and Avoirdupoiſe weight, by a v : 
nice experiment, is found to be, 1 Ib. Avoirdupoiſe 
equal to 14 Cz. 11 pwt. 15% grains Troy. 


Etothecaris Neigit. Moo Weight. 


20 grains i ſeruple 7 pounds=1 clove 
3 ſcruples=1 dram 2 cloves=1 ſtone 
18 drams=1 ounce 2 ſtones=1 todd 
12 ounces=rt pound 6 todds=1 wey | 
"A R of 2 wevs =1 ſack 
Apothecaries compound 


| theirdrugsby this weight, 12 facks = laſt 


but buy and fell by A- This weight is entirely 


voirdupoiſe. Engliſh, and differs only 
| in the denomination of 
its parts from Avoirdu- 


Scots Liquid Meaſure. | EngLfb Liquid Meaſure. 


6.4437; ſolid in.=1 gill | 355 falidin.=1 pint wat. 
4 gills =1 mutchkin | 283 ſolid in. pint ale 


2 match. =1 chopin 2 pints =1 quart 
. 2 chopins=1 pint | 2 quarts i pottle 
2 pints =1 quart 2 pottles =1 gallon 


4 quarts =1 gallon | 63 gallons i hogſhea& }! 
16 gallons i hogſhead | 42 gallons =1 tierce - ÞF 
2 hogſheade=r pipe 3 2 hogſhead=1 pipe 
2 pipes =1 tun 2 pipes =3wmwa 


Note, The ſtandard Scots pint, kept by the Dean 
of Guild of Edinburgh, contains exactly 103.1 
bold inches. Three Scots pounds of the water of 
Leith, is the ſtandard of the above pim.  _ 

Iwo pints and half a gill Scots is equal to 3 
Englifh quarts, The Engliſh ale quart, kept as a 
3 ſtandard 


bd 


Scots dry Meaſure. 
103.1 ſolid inch. i pint 
5.31 pints =1 peck 


31 pints 
4 firlots 
4 bolls 


l firl. oats 
=t1 boll | 
i quarter 


4 quarters: i chalder | 


TABLES of MEzAsURx. 
ſtandard at Edinburgh, contains 70; ſolid inches. 


21 Scots pints, abating 24 ſolid inches, are exactly 
equal to the Engliſh buſhel kept at Edinburgh. 


21.25 pints=1 firl.wheat | 


3 


Engliſh dry Meaſure, 
333. ö ſolid inch. i pint 
2 pints t quart 
2 quarts=1 pottle 
2 pottles=1 gallon. 
2 gallons=1 peck - 
4 pecks =1 coom 
2 cooms i quarter 


| 


4 quarters=1 chalder 


N. B. 3.1 Wincheſter bolls are a Scots boll of 


SY oats and malt, and 23 Wincheſter bolls are a Scots 
: boll of wheat, rye, peaſe, and meal. 
- Scots long Meaſure. Engliſh long Meafure,, 8 
. 3 barley corns=1 inch | 2 barley corns=t inch 
: 12 inches i foot | 12 inches i foot 
3 feet 1.05 inch. ell } 3 feet i yard 
6 ells =1 fall | yards At pole 
40 falls =1 fur. | 4o poles =1 fur. 
n 8 furlongs =1 mile | 8 furlong s =1 mũe 
26S 62 miles i degree | 3 miles Ei league 
1 | 691 yards =1 degr. 
N. B. 11 meaſured | 22* ? 4 
Scots miles are equal to ä 
1I2meaſured Engliſh do. 


1 barley-corn is 
accounts, 


The original of long meaſure is from a corn of 
barley, whereof 3 taken out of the middle of the 
car, and well dried, make 1 inch; and therefore 
the leaſt meaſure, but not uſed in 


Scots 


4 nails 


— — * — 
—— — — — —— — — — 
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| Scots Cloth Meaſure. 
2 half-nails zi nail 


4 quarters =1 ell 


Note, The old iron Scots ell kept as che ſtandard 4 
by the Dean ot Guild at Edinburgh, is equal to*; ? 
parts of the Engliſh ell: the faid iron ell contains 
37-05 Engliſh inches. The Engliſh braſs yard, 
which was fent down to Edinburgh at the union, 3 
contains 35 95 Engliſh inches. q 


| Seots Land Meafure, 
36 ſquare ells —1 fall 


40 ſquare falls=1 rood 


4 roods =x1acre 


Di quarter 


Mzsunz & TiME. 
| Engh/b Cloth Meaſure. 


| 2 half. nails: t nail 
4 narls =1 quarter 


I 4 quarters=1 yard 


5 quarters=1 ell 


4 


{ Engliſh Land Meafure. E 
302 ſquare yar,=1 pole | 
40 ſquare poles=1 rood 
2 


da 
th 


kc 


Note, The Scots acre is to the Engliſh do as 610 5. 


A chain for 3 ſo as to find its content 
in Scots acres, the ſame way as in Engliſh acres by 
Gunter's chain, ought to contain 24 Scots ells of 
37 inches to the ell, and ſhould be divided into 


100 links, each link containing 8.88 inches. 


13 months and 


3 Time. 
60 ſeconds i minute 
Co minutes =: hour 
C 
T—_— =1 week 


1 day = year or r 36s days=1 year 


G XD 


ADDITION, &. 33 

N. B. The true tropical year conſiſts of 365 
days 5 hours 48 minutes 57 ſeconds; this being 
the ſolar year by the exacteſt computation. The 
Julian year conſiſts of 13 months 1 day and 6 


hours. 


ADDITION of pirrfixegnt 
DENOMINATIONS. | 24 


Ecin with the column of the loweft 
denomination ; and after adding it, 
you will divide the amount thereof by fo many of 
this denomination as are equal to one of the next 
ſuperior; your anſwer in the quot muſt be carried 
to the ſubſequent column, and the overplus, if 
any there be, muſt be ſet down underneath its 
own denomination z and thus proceed till you 
come to the laſt column, which add as addition of 
integers. 8 85 | 


RuLE. 


EXAMPLES of Monxt rx. 
. 4. d. | L. 8 d. | 
7456 17 _ 81} 89463 19 1 
$143 15 114 24554 16 84 
1 T- 32222 12 104 
7476 14 7; 57086 13 6z 
| 4144 16 92 77418 18 82 
30753 17 = 8; 28074 1 0 · 


To illuſtrate the general rule upon the firſt que · 
ſtion above, by collecting my farthings, I findthey 
amount to 7, which I divide by 4, becauſe fo many 
make a penny; the anſwer is 1, which I add to my 
Pence, having placed the remaining 3 below far- 
— big, 


— "OO 


— 


88 ADDITION of 


things ; I then add up my pence, which amounting | 
to 44, this I divide by 12, the number of peace in 
a ſhilling ; the anſwer 3 I carry to my thilings, f 
- after ſetting the overplus 8 beneath the pence; 
and adding my ſhillings, their ſum is 77, which di- 
vided by 20, the number ot ſhillings in a pound, ll 
2 3 for the anſwer, which Icarry to my pounds, 
ving ſet the remaining 17 below my ſhillings; 
and I then proceed with my pounds as integers ; 3 
and the ſame method * be followed on all the 


tables. 
Scots 1 . Engliſh Tr ” Weight. | 
Cut. grs. lb. A dr. 1. oz. put. gr. | | 


765 3 1 18 14 $67 i 19 23 
444 2 © 33. - $385 4 17 21 
656 © 17 14 9 W 10 8 19 
392 3 18 9 15 22 
9 2 23S 2353 12 25 * 16 18 
nnn r 00 09 14 16 


— 


36032 3 1 11 441 3 1 23 3 
Apothecaries Weight. Seots dry Meaſure. 


8 
N 


Lö. oz. dr. fer. gr. J.. 5. f.pints. 
r 825 3-2 1 0 i 
n „ 
10 3 2 15 13 125 
, MV UT TT "23108 
as - 2x. 4 2-18  g6F 2/2 3 | 
7. 2 1 ̃ ˙ ml 332 Wy 
345 4 7 2 12 4567 1 1 3 24 
Cs: 3:42.20 WW 3.3. 2-24 | 
— — — ——— bi 4 O 2 3 9 2 
. l go b 


. | DIFFERENT DENOMINATIONS. 35 
Englifh long Meaſure. Time. 

W 77. 7. . 5. f. i. be. 7. d. bm. . 

8 


9 7 39 44 211 2 67543 256 23 58 49 
1236275 1 91 8456 189 19 43 56 
338 332 7 2 789 156 22 39 43 

26 5' 211 2 123 333 18 26 36 

24 43 1 81 444 284 21 44 24 
33 24292 $67 355 17 17.57 


— 


nm 


273 5 22 14 210 1 77926 118 3 51 27 


N. B. In che above example of time, you muſt 
dd up the column under days, as if it was inte- 


* ers, and divide the amount thereof by 365. 

9 => 3 1 
EXAMPLES for PRacTicE. 

- Money. Troy Weight. Aveirdupoiſe IVeight. 


2 727777 

72-4. 78 7; 15 1 35: M8 
Ii 7. * 8 0. 
IT. © JS... 42 © 24. 109-16 
524 19 1 3 26 19 -28 © 4 
29 14 % 9 18 23 913 # 3 
TTT 
= 23 33 $ $ 

9 


254 1 . 


30 ADDITION, &, 


Cloth Meaſure. Long Meaſure. Time. 
Tds. gr. n. Feet. in. bc. Hours WW. 8 
FFF 35 
76 2 3 35 10 1 
WW 3. 0 17 2, 2 
26 1 3 3s 11 1 R 
1 2 gy 3 6 
t 
76 2 17 1 
3 OD Oe TO 2 d 


A man borrowed a ſum of money, and part 
being paid of 57 1. 3s. che remainder was 52 l. 
6 s. What was the ſum borrowed? Anf. 109 l. 


A man took a houſe for 12 years, and by agree- 
ment was to pay 1001. 10 s. down, 114 l. 15 s. 
at the end of 6 years, and 1541. 15 s. at the end 
of 12 years; how much was the whole ſum ? 
Anſ. 370 l. 

What is the eſtate worth per annum, when the 
taxes are 21 guineas, the preciſe income 8 ſcore 
191.14s.? Anſ. 201 l. 15 8. 

A ſhopkeeper having opened a ſhop, the firſt 
week ſold goods to che value of fourſcore pounds; 
the ſecond, threeſcore and 5 l. the third, 43 l. 3 5. 
and the fourth, but 97 s. 6d; how much did he 
receive in the month Anf. 1 931. 6 d. 

A gentleman leit his IND who was eldeſt 

15001]. more than thegoungeſt, and her fortune 

was 11 thouſand 11 hundred and 11 J. What was 
the eldeſt fiſter's fortune? 5 Anſ. The eldeſt _ 
fortune 126111. and the ſather left them 267921 


A 


" eld er M9 co Ai wad 


— 


SUBTRACTION, c. 37 


$UBTRACTION of pirzczext 
DENOMINATIONS. 


RULE. . as in integers; only, whea 
any of the lower denominations is 
greater than the upper, borrow as many of that 
as make one of the next ſuperior, adding it to 
the upper, from which take the leſſer; fer down 
the difference, and carry one to the next lower 
denomination for what you borrowed. 


EXAMPLES. 


£ && © gr. lh. oz, 
I borrowed 4532 12 72 $62 1 22 11 
I paid back 30,4 15 84 384 3 25 14 


| m— cc == 


Remains unpaid 877 1610} 177 1 24 13 


In the above example of money, I ſay, 2 from 
1 I cannot, but borrowing 4 farthings, which are 
equal to x penny, and adding them to 1, they make 
5; and then 2 from 5, and 3 remains : and car- 
rying 1 to 8, makes 9, which I cannot take from 
$ 7 but borrowing 12 to 7, makes 19}, from which 
I take 9, and 10 remains; and then carrying i to 
15, makes 16, which I cannot take from 12, but 
borrowing 20 to 12, makes 32, from which | take 
16, and 16 remains: and thus one muſt proceed in 
every other queſtion, according to the different 
tables, till you come to the laſt column of pounds 
or yards, &c. where you ſubtract as formerly in 
„ „ 
I borrowed of A B 729 l. 19s. 4 d. from de 
2171. 16s. 9 d. and laſtly 5461. 98. 91 2 
1 + 5 * 1 
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I paid him 1378 l. 18 5. 10· d. how much do I 
till owe him? 


5 4. 6 
729 19 4 
217 16 9 
546 9 84 
1494 5 I Oz total fam borrowed. 
1378 18 10 paid. 


115 6 113 remains unpaid. 


Note, That, in this and fimilar queſtions, you 
muſt add the ſeveral ſums borrowed or * be- 
tore you ſubtract. 


What ſum of money added to 3761. 12 8. * 
will make 1000 J. 5 


. 44 

1000 © o 

376 12 3 
A1. 23 7 9 


I borrowed of my friend 749 l. 14 s. 82 d. 
whereof I paid him at one time 246}. 15 8. 9 d. 
and at another time 386 l. 8s. 8 d. and lat. ly 99 l. 
118. 63 d. I demand how much I ſtill owe him? 


end: „ 
246 15 9 Borrowed 749 14 84 
386 8 8 Paid in all 732 125 114 


99 11 G2 | 
— — Remains unpaid 16 18 | BY 
(732 15 115 


DIFFERENT DENOMINATION 8. 39 
F bought a piece of cloth containing 124 yards, 


whereof I ſold to A B 35 yards, to CD 29 yards, 
to BD 44 * 3 qrs. 2 nails; how much re- 


mains unſold? 
| OG : v. 9. u. 
AB 33500 Bought 12400 
CD 2900 Total fold 108 3 2 
4 
5 —— Unſold 15 0 2 
108 3 2 


I received from A B 245 Cut. of coffee ; where- 
of [ſold to E D 77 Cwt. 2 qrs. to E A 54 Cwt. 3 


qrs. to C D 33 Ct. 2qrs. and G H 69 Cwt 
27 Ib. 12 oz. _ how much remains u 


_ 
o Sold 
0 
12 


235 2 27 12 ; 


„Cut. grs. I. 


afo 


qrs. 
Id ? 


02. 


Received 245 0 0 © 


235 2 27 12 


— 


Unſold 9 10 2 


A bremer, from a hogſhead of ale, ſent one of 
His cuſtomers 6 gallons, and uſed in his own fa- 
mily 4 gallons 2 quarts I pint. Quær. how much 


remained in ſaid hogſhead? 
. 4. . Hog. g. . P. 
_ESS 4 WS 
T  mMy 9 18 2 1 deawn off. 
12 2 1 9 5 1 "x remaly. 


D : 


How 


4 SUBTRACTION, &c. 


How old is the man that was born in the year 
1664 on the 15th of June at 11 o'clock, this be- 
ing the 22d of March 1770 at 6 o'clock in the 
morning? e 


5 5 


1769 2 21 6 
nenen 


A — 
2 


Years 105 9 6 19 


A gentleman had an eſtate of 5o0n acres, where- 
of he ſet out to each of 5 tenants, 88 acres 2 roods 

18 falls. Quæritur, how much remained in his 
own hand? 


„ fo - 2 #+ 5 
1 cos. o oOo eſtate. 
5 443 © 10 ſet off. 
413 10 56 3 30 remained. 


A is indebted to the brewer the ſum of 117 1, 
25. 5 d. and B owes him 273 l. how much does 
the one owe more than the other? Arſe 155 l. 

178. 7d. DEE 

"When an eſtate of 300 l. per annum is reduced, 
on paying of taxes, to 12 ſcore and 141.6 s. 
what is the tax ? "atk 144. 

A horſe in his furnityre is worth 37 1. 5 s. out 
of it he is worth only 14 guineas : how much 
does the price of the furniture exceed that of the 
horſe? Anſ. 71. 17 $. 
A merchant, at his outſetting in trade, owed 
750 l. he had in caſh, commodities, the ſtocks, 
good debts, 12510 l. 78. He cleared the fir ſt 
year by commerce, 4521. 3 8. 5 d. What was = 


1 '7 my 


10 8. 5 d. 


MULTIPLICATION of 


DIFFERENT DEN OMINATIONS. 


Rull 1. IF the quantity be any one of the nine 

I digits, place it under the loweſt de- 
| nomination, multiply it into all the parts, and 
carry according to the next denomination, as in 
the following $6 > 


EXAMPLE. 
What coſt 9 Cwt. of ſugar at 2 1.8 s. 63 d. 


. 4. 4 
5 
9 


21 16 104 


RoLs 2. If your quantity is a compaſite 
number, reſolve it into its component parts, which 


mult be all digits, or 12; then multiply the ſum 
given by any one of theſe parts, and the product 


arifing therefrom by the other; and thus proceed 
il you have exhauſted all your component HA 


EI 


MULTIPLICA TION, &c. 41 
real balance at the 12 months end? A4ů. 122121. 


42MULTIPLICATIONof 


EXAMPLES. 


What coſt 72 hogſheads of ſtrong ale, at 21. 
8 s. 83 d. per 1 
_—_ 
EX9=72 2 8 85 


19 9 8 
ENT 
„ 


| What coſt 81 bb. of tea, at 98. 43 d. per B. 


 9Xg=8r 


inn #% 


What coſt 144 yards of ehe, 4114 8. 10 3d. 
per yard ? 


| VD 
—_ VvxOur4 1 4 oy 1 4 
n 12 


- - 
— 


DIFFERENT DENOMINATIONS. 43 


N. B. If your multiplier is not a compoſite num- 
ber, whoſe component parts are digits, firſt mul- 
tiply the ſum given by a compoſite number leſs 
than your multiplier, but let it be as near to it as 
poſſfible ; then multiply the given ſum by the differ- . 
ence of the multiplier and that neareſt compofite 
number; which two products, when added, give 
the anſwer. ks 


What coſt 79 bolls of wheat, at 18 . 102 d. per 


F ET WP 4 . 4. d. 
$X9+7=79 0 18 104 0: 18 102 


8 7 
OE : 
TT 
„ 
68 © 6 
B 


£74 12 9% 


| What coſt 104 bags of flo at 11. 14 9.636. 
per bag? n 


- _ 


4MULTIPLICATION of 


5 55 OTOL | 
12X8+8=104 1 14 61 14 I 
12 


20 ad £23 36.0 


165 18 0 
13 16 6 


£ 179 14 6 


. oods, cack 
nnr 1 TOR 


: Cut. * 5. Cut. rt. 5. 
b 1 7 
1 1 1 


17 
6 
- 
8 
; 
I2 
16 


DIFFERENT DEznOMINA4 TIONS. 45 


What coſt 1008 ſtones of hay, at 45 d. per 
ſtone? 


| = 
$X5X5X5+8=1008 * 8 


3 80 

3: 
15 © 
5 


3 5 © 
1 


— 


18 15 ” © 


3 abe price of 8 tones hay. 


n 


— 


What coſt 99 lb. of tea, at 9 8. 8 d. per Ib.? 


: | . d. 
12Xx8+3=99 o 9 83 8 <> 
12 9 8x 
5.16 6 — - 
| 8 * 3 9 1 

46 12 6 


46 MULTIPLICATION of 


EXAMPLE S for PRACTICE. 
75 Ib. of nutmegs, at 7 s. 24 d. per Ib. Facit 
271. 28. 2*d. 


93 Ct. of cheeſe, at 1 J. 58. —: Facit 
$171. 82.30. © 


127 lb. of Bohea tea, at 12 8. 3 a per Ib. Facit 
771. 158. 9d. 


135 _- of rum, at 7 8. 34 per gal. Facit 
50 J. 18. 3d. 


6 doz. pair of — at 1 8. 10 d. per pair. Facit 
Ln. 


N of raiſins, att], 1s. 64. per Cwt. Facit | 
71. 158. 104d. 


65 barrels of deve, at 31. 15 8. 7 d. Facit 
241, 118. 33 d. 


1 of ſugar, at 21, 18. 2 per Cwt. Fa 


271 buſhels of wheat, at 4 5. 3d. per buſhel. 
Facit 181. 128. 113d, 


29% 1b. of fine tea, at til. 38. 6 d. per Ib. Facit | 
341.75. 44d. = 


96x Cwt, of currants, at 2 l. 153, 6d. per vt 
Facit 2671. 158. 9d. 


There | 


it 


it 


DIFFERENT DENOMINATIONS. 47 


There are 124 men employed to finiſh a piece 
of work, and they are to have 51. each man; how 
much will they have in all? Anſ. 620 l. 


There were 25 men congerned in the payment 


Jof a ſum of money, and each man paid 5 gui- 


neas ; how much was paid in alt? Anſ. 131 l. 5 s. 


The ſum of two numbers is 360, the leſs of 
them 144; what is their product, and ſquare of 
their difference ? Anſ. 31104 product, 5184 ſquare 
of their difference. - 


What did that gentleman receive in dowery with 
his wife, whoſe fortune was her wedding-ſuit ; her 
petticoat having 2 rows of furbelows, each fur- 
below 87 quills, and each quill 21 guineas? An. 
338361. 14s. V 


A merchant had 19118 l. to begin trade with. 
For 5 years together he cleared 10861. a-year, the 
next 4 years he made good 27151. 10 8. 6 d. a- 
year; but the laſt 3 years he was in trade, had 
the misfortune to loſe, one year with another, 
4751. 48. 6d. a-year: what was his real fortune 
at 12 years end? Anſ. 33984 l. 8 s. 6d. 


I ſhall finiſh rhis rule by obſerving, how abſurd it 
is to propoſe (as ſome authors have done) to multi- 
ply, for example, 4 l. 6s. 8 d. by 3 I. 28. 6d. &c. If 
the propoſers of ſuch queſt ions would be ſo good 
as tell us, how oft they would have ſuch a ſum 
taken or repeated, (which muſt be the meaning of 
multiplication, elſe it has no meaning at all), I 
ſhouid do my beſt to give them a ſatisfactory an- 
ſwer; but till they explain themſelves, I think they 
deſerve none. My intended brevity does not al- 
low me to proſecute this ſubject, and therefore 
I muſt refer the reader to Malcolm's arithmetic, 
Page 5. London edition, 1730. 91 


— 
- 


f "Woe r050mw 


DIVISION of Drrzxaxr 
| DENOMINATIONS. 


Divide 456 l. among 36 men? 


4. 4. d. 
36)456(12: 134 4 
36 


— — EW 


—— 

. * * * 

bans * * 
* f 


DIFFERENT DEN OMINAT IOS. 49 
Divide 1 563 1. 195. 4d. among 88 men. 


88)1568 : 19: 4(17: 16: 7 
88 | | | ; 
_ 

616 
1 
20 


—— — 


32 


81 
12 
616 
616 


N. B. In theſe and ſimilar queſtions, after 
finding the integers contained in the quotient, 
when you multiply the remainder by 20, you mult 
add your ſhillings, and then aſk how oft your di- 
viſor is contained in this new dividend, and place 
the anſwer in your quotient; and if any ſhillings 
then remain, multiply them by 12, and add thereto 
your pence ; then divide as before; and if any 
pence remain, multiply the fame by 4, and adding 
your farthings, continue your diviſion as former- 
ly. The ſame method muſt be purſued with que 
itions that fall under different tables; as foe ir. | 
ſtante, divide 76548 acres among 245 men. 


— * 

e 
, ; XY . 
a 2, 


* 


50 DIVISION of 
_ 245)76548(312: 1:3 21947 
3 


304 
245 


* 


tin 


2 A captain and 160 men gain a prize of 368 l. 
>” Whereof the capta n was to have +; and the re- 


mainder 


Taos 
_—_— ——— 


DIFFERENT DENOMINATIONS. 51 


mainder was to be divided equally among the 
men. 2uer. each man's ſhare. Anſ. The captain 
got 73 J. 12 8. and each of the men 1 l. 16s. 92 d. 


5368 3 
73 : 12=captain's ſhare, 


| 169)294 : 8(t : I6 : each man's ſhare. 
I ED 


134 
20 
2688 
8 


If a man ſpends 257 l. 28+ 5 d. in 12 months 
time, what is that per month? Anſ. 211. 88. 65d, 
The cloathing of ere came to 57 1. 


N 


52 REDUCTION. 
— 


3 8. 7 d. what is the expence of each ? A. 1 l. 
2 M 


If 20 Cwt of tobacco came to 27 1. 5 8. 44 d. 


at what rate is that per Cwt.? Anſ. 1. I. 7 s. 3 d. 


a is the value of one hogſhead of beer, 
when 1 20 are ſold at 1541. 178. 10 d.? 4 11, 


58.93 d. 


A prize of 7257 l. 3 8. 6 d. is to be equally divi- 
ded amongſt 500 baer what! is each man ſhare ? 


Ang. 14 l. 10 8. 33 d 


What number is that which multiplied by er, | 
will make the product 301 3248 ? An. 384. 


REDUCTION. 


EpucT1oN expreſſes the ſame value in differ. 
ent numbers, under different names ; for 
welay that 4 pounds are of the ſame value with 80 
ſhi lings or 960 pence. 

Reduction is threefold, deſeendiag, aſcending, 


Or mixt. 


Reduction deſcending brings a greater name to 
a lefſer, as pounds to ſhillings, Ru LA: Multiply * 


by the value of the greater name. 


Reduction aſcending brings a leſſer name to a j 
greater, as hours to days. RULE : Divide by the 


value of the greater name. 


Mixt Reduction brings a greater name to a leſſer, 
or a leſſer to a greater. RULE : Find a third name 
that is contained in the name given, and in the 
name ſought, a juſt number of times; reduce the 


name given to that third name, by rule 1. then 
reduce that third name to the name fought, by 


E X- 


nee 


re 


EXAMPLES or REDUCTION DESCENDING. 


; RE UcE 6783 |. to farthings 
i "2 Ws 
b ; 135660 

; „ 
Nl 1627920 
| 3 
323 6511680 farthings. 


N. B. If there are ſhillings, pence, and far- 
things, you muſt remember to add theſe in cheir 
reſpeCtive places, as in the next example. 


* 


Reduce 456 J. 138. 4d, and 2 far. to ſhillings, 
pence, and farthings. 


456: 13: 42 
20 


9133 ſhillings. 
12 


109600 pence. 
4 22 


438403 farthiogs: 


RE DUCTION prscexvpixc. 53 


"IRE Reduce 


* 


5 REDUCTION ssc DNG. 


Reduce 469 yards to nails, 
469 


4 
1876 
4 


7906 nails. 


Reduce 468 Cer. to quarters, pounds, and 
OUNCES. 


quarters. 


8386 56 f ounces. 


In 12 l. Rew many | Killings, pence, and far- 
| things ? Anſ. 240 s. 72880 d 11520 far. 
How many farthings are where in 21 guineas? 
Anſ, 21168. 
In 27 ounces of gold how many grains ? ? 
Anſ. 22060. 


In 3 lb. 10 oz. 7 put. 587. how many grains ? 
Anſ. * : _ 


3 bly 3.47 ; F 


REDUCTION ADG: 65 


R E D U CTION ASCENDING. 


EXAMPLES. 


In 28 —— how many N killings, 
and pounds 


4) 1520 


12) 2880 pence. 
20) 240 ſhillings, 


— — 


12 pounds. 


In 968452 farthings, how many guineas? 


1 a ..-- Mn. d. 
4 96845: (242113 (20176 (960:16: 1 
24 189 or thus 4) 968452 


16 21 127 12) 242113 
= 12 126 —— 
4 1 . — 
1 6. | 
8 A 3) mne 2 
5 | 73 este | 
4 72 | | 
s Þ 
12 | 


OT A 
7 7 , * 1 


In 7684 nails, how many yards ? 
4)7684 
40 92 5 
730 yards 1 qr. 


In 3 grains, how many pounds Troy ? 
24=6X4 4)42161 


6)10540:1 


20)1756:17_ 


— — 


12)87 : 16 
Ib. Troy 73: 16:17 5 


How many pence, ſhillings, and pounds are there 
in 17280 farthings. Anſ. 4320 d. 360 s. 18 l. 

In 900 pence, how many ſhillings and crowns ? 
Anſ. „ e 


MIX T REDUCTION. 


- AK AWPLES. 
_ In+25796 merks Seots, how many pounds 
* 25796 mm , * 


25796 %* 
MY 
| A 3951592 half-merks. 
. \ - «as Pg 4p | 
* 17197 pounds. 


6. MIT RE DUCTION. 


lin 


MIXT REDUCTION. 


- + BY 
by 5648 merks Scots, how many pounds — 
ling 


1 1. Ster. 218 m. & 18=6X3 6) 540 


— — 


3) 2608 


4. 4202}or 195.46 


In 976800 pieces of cight, at 43. 6 d. each, 
how many pounds Sterling ? 


976800 
9 

40) 879 1200 

| = 


C. 219780 


8  MIXT REDUCTION. 


In 795 ee, now meng Foanch livres, at 
1540. each? 


796 
„ 
15920 
24 | + 


63680 : 
31840 


Livres, ſols. deniers. 
31) 382080 (12325 : 3: 24H - 
31 


MIXT REDUCTION. » 


A butcher ſent his ſervant to a fair with 360 L 
and ordered him to buy bullocks at 5 I. 5 s. each, 
cows at 3 |. 12 s. weathers at 7 s. 6d. and lambs 
at 38. 8d. and of each an equal number; the ſer- 
vant was allowed 3 s. ? d. of expences. Quær. 
how many of each kind he en i home, and 
how much caſh he had to return to his maſter? 


360 : „ d. 


20 $. 38 
7200 ; 92 7 6 
12 . | & 3: 9 
86400 pence received, 9 8 "op 
883 | 20 | 
188 
12 


2258 Pence, 
2258)$6400(38$ of each 
6774 


18660 
rowng 


596 
4 S caſh allowed the ſervant, 


5 4988 U. 53 8. 11 d. returned the maſter, 


In 468 V Sterling, how many crowns, balf- 
crowns, ſhillings, fixpences, and threepenc:s, and 
of each an equal number? Anſ. 1011. 
How 


MIXT REDU-CTION. 


_ = many merks at 13 8. 4d. and piſtoles at 
8. 6 d. are containedin 314 J. 12 8. 6 d.? An, 


60 


1 merks and 359 piſtoles. 
—_ 29530 French crowns, at 4 8. 6 d. how 
many pounds Sterling? 4. 6644 1. 5 5. 


In 76543 bitts of Jamaica, at 7 d. each, how | 


many pounds Sterling? An/. 2391 l. 195. 43 d. 
In 1 50000 cruſades, each 400 reis, 1000 for a 
milrea at 5 8. 6 d. how many pounds Sterling ? 
Anſ. 165001, 
In 478 Cyrt. of lead, how many fodders of de 
at 194 d. Cwt. each? Anſ. 24 fodders. 


In 17 piggs of lead at 3 Cwt. 3 qrs. each, how 


many fodders ? Anſ. 3 fodders. 
How many ſpoons, each 2 OZ. 12 pwt. 14 gr. 
may be made out of 2 80 os. of filver? Anſ. 95 


ſpoons. 


In 7964⁰ ounces of lilver, how many ſovf- Þ 


boxes may be made, each weighing 33 0z.? Auf. 
21237 boxes. | 
How many barley-corns will ſur ound che globe 
of the earth, whoſe circumference is 360 de- 
grees? Anſ. 4763266560 barley-ccrns. 


How many ſeconds are there ſince the birth of 


our Saviour, this being December 31. 1 769 ? Auf. 
55824221553 ſeconds. 


How many parcels of ſugar, of 161d. 2 02. are 
there in 16 Cwt. 1 qr. 15 Ib. ? Anſ. 113 parcels } 


12 Ib. 14 oz. Avoirdupoiſe weight. 


The allowances commonly made in chis weight F 


are, tare, trett, and cloff, which we ſhall treat of 
briefly in this place. 

 Tare is allowance made to the hw for the 
weight of the box, barrel, or bag, Cc. which 
contains the goods bought; and is either 

At fo much per box, barrel, bag, &c. 

At ſo much per cent. or 

At fo much in groſs weight, 


Trett 


fri 


_- 


MIXT REDUCTION. 6. 


t WH  Trett is an allowance of 4 lb. in every 104 lb. 
for waſte, duſt, &c. made by the merchant to 
the buyer. 

Cloff is an allowance of 2 lb. to the citizens of 
London on every draught above 3 Cwt. on ſome 
W ſort of goods. 
Groſs weight is the whole weight of any ſort 
of goods, and that which contains them, 
Suttle is when part of the allowance is deduct- 
ed from the groſs. 
Neat is the pure weight, when all allowances are 
deducted. 

V = * | 

N RuLE 1. When the tare is at fo much per bag, 

„barrel, Sc. multiply the number of bags, bar- 

5 reis, Ge. by the tare, and ſubtract the product 

; from the groſs ; the remainder is neat. 


7 
L 
y 
þ 
a 


EXAMPLES. 
1437 frails of raiſins, each weighing 5 Cit, 


c a ars. 5 lb. 70m, tare ut: 23 ÞD. per frail, how 
| much neat „ 


e 23 Cut. grs. bb, 


s | * 3 
28) 161 (5 1 — 
140 4 3 1 7 gers 
14 — 


37 1 14 neat. 


What is the to hogſheads of to- 
bacco, weighing groſs 163 Curt, 2 qrs. 15 Ib. ta e 
109 zb per hogthead? So 141 Cwt. 1 21 7. od 

t 


aut, * 


tt 


* i 
+ - 


6 MIT REDUCTION. 


Rur 2. When the tare is at ſo mueh in the 
whole groſs weight, ſubtract the given tare _ 
the grols ; the remainder i is neat, 


In 3 hogſheads of tobacco, containing as under, 
how much neat weight! ? 


Cut. gr. lb. 
No 1. 5 1 2 tare 103 lb. 
N 1 
3 4 T1 Aenne 


| RuLE 3. When the tare is ſo much per cent. 
divide the groſs weight by the aliquot parts of a 
Cwt. which ſubtract from the groſs; the remain- 
der is neat. 


What 18 che neat weight of 18 butts of cur. 


rants, each 8 Cut. 2 qrs. 5 Ib. tare at 14 ur ; 


cent. ? \ 


Cut. gr. lb. 
ES.” „ ans 
r 


76 3 17 
| 2 


14=3 3)133 3 6 
12 19 © 25 


Cut. 134 2 92 


Rox 


MIXT REDUCTION. 63 


RULE 4. When trett is allowed with tare, di- 
vide the pounds ſuttle by 26, the quotient is the 
trett; which ſubtract from the ſuttle, the remain- 


der 1s neat, 


In 37 butts of currants, each 12 Cwt. 2 qrs. 
24 lb. groſs, tare 14 lb. per cent. trett 4 per 10 
Ib. how many pounds neat? UL 


Cut. gr. 6. 

12 2 24 
4 
50 
28 


14=5 1424 groſs. 
© I78rare. 
26)1246 ſuttle. 
A45᷑7trett. 


1199 neat. 


In 7 Cwt. 3 qrs. 27 Ib. groſs, tare 36 lb. trett 4 


Ib. per 104 lb. how many pounds neat? Avr/. 
826 lb. | | 
RU LE ;. When cloff is allowed, divide the 
Cwts. (after trett is taken) by 3, the quotient is ſo 
many double lbs. which multiply by 2 to bring 
them into pounds, or divide by 56 to bring them 
into Cwts. ſubtract it from the ſuttle, the remain- 
der is neat, vs : | catcher 


CCC 


6 MIXT REDUCTION. 
What is the neat weight of three hogſheads of 
tobacco, weighing 15 Cwt. 3 ꝗrs. 20 lb. groſs, 
tare 7 lb. per cent. tręit 4 lb. per 104 Ib. cloff 2 lb. 
far 3 Ct.? 5 Fs 


it 


3 Cut. gr. 16. 
. 14 Ct. 1 qr. 3 b. 721 3 20 groſs. 
3 275 tare. 


25) 14 3 204 ſuttle, 
>. 


14 1 123 ſutile. 
91 cloff 


—— —_—— 


34 1 3 neat. 


In 7 hogſheads of tobacco, each weighing grofs 
5s Cwrt. 2 qrs. 7 lb. tare 8 ib. per cent. trett 4 lb. 
per 104 lb. cloff 2 1b. per 3 Cwt. how much neat 
weight? Anf. 34 Cwt. 2 qrs. 73 lb. | | 
A factor has ſold goods at Cadiz for 1468 of 
pieces of eight, at 4 8. 6x d. per piece; how much 
Sterling is the fum An/. 333 l. 7 . 2 d. 
If a bill is drawn from Liſbon at 1432 mill- 
Teas, at Gs. 8 d. per piece; how much Engliſh i 
money is that bill? Anſ. 477 I. 68. 8 d. 5 

A bill of 220 l. 16 8. 8 d. is drawn from Lon - 
don; what is the value at Florence in ducatoons, 
at 53 d. each? Anſ. 1000 ducatoons. I 

if 100 florins, at 594 d. each, be remitted 
from Francfort to London; what is the value in 
pounds Sterling? Anſ. 24 l. 15 8. 10d, 
There are 8co French crowns, at 4s. 6. each, 

remitted to London by a merchant from _ ; 
: what 


REDUCTION, & 6 


what 1s the value in pounds Sterling? nf. 180 J. 
erg. 


ILEDUCTION of vore ax 
F AcTIO&NsS. 


N imitation of former authors, (though but 
few in number), we ſhall here treat of WS 
tion of Vulgar Fractions and Decimals, prior to 
the rule of Proportion; for this obvious reaſon, 
_ becauſe many queſtions will occur in faid rule, 

which have a remainiler ; and that remainder is 
always a vulgar fraction, which, by annexing ci- 
S ph-rs, can eaſily be reduced to a decimal; which 
will render the operation much ſhorter, and by a 
little practice will be equally perſpicuous : howe- 
rer, great regard mult be had to that rule which 
follows, relating to reduction of decimals by in- 
ſſpection. 


. DzrniTION 1. A fraction is a part or mo 
Jof unity or any whole; as & or 3. 


= Der. 2. A proper fraction is leſs chan i its whole, 
or whoſe numerator Is leſs than its denominator 5 
I as 7 Or IT" 


N. B. The denominator is ſo called, becauſe it 
denominates, or gives name to the fecal fractions 
Warifing from the diviſion of the whole, and is 
placed below a line; whereas the number above 
the line ſhews how many of theſe parts the frac- 
tion contains, and is therefore called the numera- 
tor; fo the numerator is the fraction, and the 
drnomigatag only the name of it. 

l F 3 SOL Dr. 


* 0 ” 
— 


6 REDUCTION of 
Dex. 3- An improper fraction is equal to, or 
greater than its whole, or whoſe numerator is e- 
75 to, or greater than its denominator 3 as 
or 
. 7. 4. A ſimple fraction has but one nume- 
Tator 1 one denominator; as + or d. | 
Dr. 5. A compound fraction joins two or 
more ſimple fractions together, with the particle 
of a Fa them, and is a fraction of a fraction; 
as + of x 
Des. « 6. A mixt number is compoſed of an in- 
teger and a fraction: as 83. 


RuLs 1. To reduce improper fractions to in- 
tegers or mixt numbers: Divide the numerator 
by the denominator, the quot gives integers ; the 
remainder js the numerator of the fraction to be 


— whoſe denominator is the fame as be · 
re. 


EXAMPLES. 


| Reduce , to a mixt number. 


2328801227 
2 
4 


2 i 
(12) 


2. em 


”Y a 


* 


Vulcan FRACTIONS. 67 


RuLE 2. To reduce mixt numbers to impro- 
per fractions; multiply the integer by the deno- 
minator; to the product add the numerator ; that 
ſum gives the numerator of the improper frac- 
tion, whoſe denominator is the ſame as beſore. 


EXAMPLES. 


| Reduce 1235 to an improper fraction. 


68 REDUCTION of 
Reduce 9631 to an improper fraction. 


95 
3 35 


480 de 
288 n 
— 256. ** nv 
3369 
+23 
3383 

(35) as 


Rol E 3. To reduce i integers to fractions of a 
given denominator : | 


Multiply the integer 15 the given fraction * 
the numerator of the fraction. 


EXAMPLES. 


Reduce 36 ta a fraction whoſe denominator is 4. 


" 


0 — 148 i 
144 


(4). 


N. B. To ones an integer to the fr of a 
fraQion, is to make unity the denominator . 

Thus 81 and 12. l 
P R O- 


VuLGar FRACTIONS. 69 
PROBLEM. 


To find a fraction equal to a given fraon 
and having a given denominator : 

RuLz. Multiply the numerator by the give 
denominator, and divide the product by the — 

nominator of the fraction; the quot gives the 
numerator of the new fraction. 


EXAMPLES. 


* To find a fraction equal to ; whoſe denomina- 
tor is * 


28 
28 


To find a fraction equal to 5 whoſe denomina- 5 
tor is 12, 


„ 
— 4 v5 
972 


. Rer. 4. To reduce W fractions to 
0 rations x _— the numerators con- 
| tinually 


nn 
* 
we 


3 10 REDUCTION of 
3 tinually for the numerator of the fimple fraction, 


and the denominators for its * 


E X A M P LES. 
Reduce 5 of x to a ſimple fraction. 


23 5 
8 15 


Reduce x of 4 of 3 to a ſimple fraction. 


7 . 
1 
_ —- A. Toff of r 
28 45 
4 3 
| 56 135 


Rull E 5. To value fradlions in the known parts 
of the integer; multiply the numerator by the 
number of known parts contained in the integer, 


and divide the product by the denominator, the 4 
quot gives. the anſwer. 


EXAMPLES. 


| What is the value of } of a pound? 
20 


$ N . 
= 
* x 


Anſ. 4 of a l.=15 s. 


r 


Vulcan FRACTIONS 29s 4 
What is the value of & of a pound? 1 


9 | 
_ 1 
— A.. 11 8. 3 d of al. 
16) 180011: 3 7 "0 
16 | 
20 
1 
Wy: 
md 
4803 
48 


What is the value of A of a year? 


- 13 5%. W. . d. 
rts | 5 An/. 12 1 5 
e ig 5105's 


72 


RE DU C T1 ON of 


LEMMA. 


To find the greateſt common diviſor to twe 
given numbers; divide the greater by the leſſer 
number, and the diviſor by the remainder, and fo 
on continually till unity or o remain. If 1 re- 
mains, the numbers have no common diviſor. It 
o remains, the laſt diviſor is the greateſt common 
diviſor. „ | 0 


EXAMPLES. 


Required the greateſt common diviſor to 784 


and 952. Anſ. 56 
184)952(1 - 
—_ . 
168584) & 
672 1 
112(168(r 1 
B$3 * 
— | \ 
56)112(2 
e 
1 


Required 


3 
| Volle FrACT1oO 3. 73 
Required the greateſt commoa meaſure to 147 
and 323. 


147032302 
"08 


299147(s 
145 


2)2g(14 


(1) 


As 1 remains in this laſt queſtion, therefore 
theſe two numbers have no common meaſure, 


4 
6 


RuLE 6. To abbreviate fractions, i. e. to re- 
duce them to their loweſt terms; divide both 
numerator and denominator by their greateſt _ 

common diviſor; the two quotes make the new 
fraction. 


EXAMPLES. 


Abbreviate 324 to its loweſt terms. Note, 50 
was found to be the greateſt common meaſure. 


emal sp l, 


Ps 56 56 ' | 
— N . dt 13 
. 
224 392 3 


— — — 


1080 Abbreviate 


9 4 
” CV " — 
. 1 
> * 
- % 


| R — l 


74 REDUCTION of 


Abbrevi iate 22 207 to its loweſt terms. 


e 
—_— 4)208(52 4)684(171 4 zs b 
624 20 4 
| 60)208(3 8 28 * 
180 3 238 
28)60(2 5 
50 4 
1 1 55 te 
4)28(7 = 
28 : 
Or thus: 


Divide both numerator and denominator by 
their leaſt common diviſor; and you have your 
fraction in lower terms; after the ſame manner 
you may reduce that new fraction to lower terms, 
and fo on continually till ne common diviſor is 
found ; and you have your fraction in its loweſt 
| terms. | 


EXAMPLES. 
Reduce 4 to its loweſt terms. * 
Düs- et 4. 38 


N. B. 1. If 5 is on the right hand of both nu 
merator and denominator, or 5 in the one and 0 
in the other, 5 meaſures both. 


Thus $)435=25 and 1) 288 fes 


N. B. 2. If there are ciphers on the right hand 
both of numerator and denominator, cut off - 
| | equ- 


— 


a of * * A = 
0 8 
F740 A 
x — + ©, ITY _ 


Vulcan Fractions 75 
equal number of ciphers from both, and you 
have your fraction in lower terms. 


OO |} — 4 


Thus, 6% 88 


RuLE 7. To reduce fractions of different de- 
nomivators to a common denominator : Multiply 
the denominators continually for the common de- 
nominator, and then multiply each numerator in- 
do every denominator, except its own, for its cor- 
reſponding numerator. BE . 


EXAMPLES. 


. Reduce 4 and f to common denominator: 
1 
. "4 
cſt 15 c. d. 1o n. 12 n. ſo Ts 2 1, IF, 


Reduce 3, $, 3 to a common denominator. 


WY2X*5>9=135 e. d. 2X5X9=90 n. 4X3x9=108 n- 
NN 105 n. . 


Therefore 3, f, b, 4, it 


N. B. If the laſt denominator meaſures exactly 
all the preceding denominators, multiply both 

numerator and denominator of the preceding 

fractions by the number of times the greater de- 

nommator contains the leſſer, and your fractions 

are of a common denominator. 

ual 7 at 25 | | G 2 : | | Reduce 


* 
0 ; 


3 
5 ** 
LE 5 * = 


76 REDUCTION, &c, 


Reduce 85 Þ 7, 47 to a common a denominator. 
Thus To 5, 115, 17, TT 


For the laſt denominator 18 contains the firſt 6 
three times, therefore the firſt fraction g̊ being 
multiplied by 3 gives 44 ; and 18 containing 9 twice, 
multiply the ſecond tration 7 by 2, and you have 
27 and the laſt fraction g continues ſtill the ſame, 


We ſhall annex here ſome examples on the pre- 
ceding rules for practice. 


Reduce 2 2, &, . and 5 to a common denomina- 
tor. | An. 2 88, 1288, 7716. 1175 25330. 


Reduce 2, Þ$» o and +} to a common denomina- 
tor. Anſ. Ae, 2188, 1788 2188. 


| Reduce 327 to its loweſt terms. Anſ. r. 
| Reduce $43 to its loweſt terms. Anſ. N. 
Reduce 183 to an improper fraction. Anſ. Y. 


Reduce $644 to an improper fraction. An. * 245 . 


Reduce * 445 to a * number. Anf. 5644. 
Reduce *39 to a mixt number. 41. 183. 


Reduce 3 + of +of 4 to a Gmple fraction. Anſ. y. 


Reduce of $ of 25 Stoa fimple fraction. Anſ. 777+ 


Reduce 7 of a penny to the fraction of a pound. 
Anf. 3 of 11 Of + . ory To 1+ ; 


Reduce 


- - = = 
* 


REDUCTION of DxcinaLs. 77 


Reduce ? of a penny-weight” to the traction of 
a «kk Troy. wo — 8 


Reduce rg of a pound to the fraction of a 
penny. An. 7 of a penny. 


For 7X20X12=1680, and 4552 reduced to the 
loweſt terms is 7 d. 


What i is the value of 2 of a ſhilling ? 


nf. 4 d. 34 +. 


REDUCTION of Dzcrwats: 


EcriMAL fractions are ſuch as have 10, 
100, 1000, 10000, or unity, with any num- 
ber of ciphers i annexed to it, for denominator, 
Thus 78, 18 1238, reger, are decimal frac- 
tions; and may be otherwiſe written thus, .6, .25, 
78 5, . 0008; where the point on the left hand, 
called the decimal point, repreſents unity (the on- 
ly ſignificant figure) in the denominator , and the 
nuruber of figures on the right hand of that point, 
called che number of decimal places, ſhews the 
number of ciphers belongiag to the denominator. 
N B. As in integers, ciphers on the left hand 


1 of ſignificant figures do not change their value; 


ſo in decimals, ciphers on the right hand of fig- 
nificant figures do not change the value of a de- 
cimal, and e contra. 

Decuals are cither finite or inbake ; and if i in- 


Y finite, are either infinite repeating, or infinite cir- 


culating. 


Thus = .75 a finite decimal, and 1 9333 an 
infinite repeating decimal; again 1 · 53, 571428, 


157 1428 an infinite circulating decimal. The circu- 


G 3 lating 


x. N * ox! F 
| . Ji? —_ I; 5 
* * * 
I L oe . 


780 RE DU CT ION of Decruats. 


lating figures begin with 571, &c. which we gene · 
rally diſtinguiſh with a comma, as above? 


RULE 1. To reduce vulgar fractions to decimals. 
Divide the numerator by the denominator, (an- 
nexing ciphers to the numerator till it is a ſuffici- 
entdividend) ; the quotient is the numerator of the 
decimal, and the number of ciphers annexed, 
gives | the number of decimal places. 


EXAMP L E S. 
Reduce à to a decimal. 
4) 39(-75 Anl. A5 


Reduce air to 3 decimal. 


848) 3000 (.0035377 
2544 


4 , * 
44.4 * 
0 


REDUCTION of Dreuats. 79 


Reduce ++ to a decimal. 
15) 140 (49333 
135 


* 
45 


50 
45 


50 
45 


6 0 


Reduce 5 to a decimal. 


9) 10 ( 111 


Reduce 27 to a decimal. 25 32, 142857, 1 
Reduce 6 to a decimal. Ar. 275 275 27. 


What 


80 RE D U C 110 N of DECIMALS, 


| What is the decimal of 16 s. 6 = a pound 
being the integer ? 
s. d. 5 
16 62428 240) Tg ( 825 
* 1920 
600 
480 


1200 
1200 


What is the decimal of 18 s. 4d. a pound 

being the integer? 
— 47 

18 8 91666 


What is the decknal of 15 lb. a quarter of an 
hundred being the integer 7 

Anſ. 1 

1 K =.53,571428, 57,asmay be ſeen above. 


RuLe 2. To continue any diviſion to a deci- 
mal. 
After your dividend is exhauſted, annex three, 
or if you pleaſe more ciphers, and continue your 
divifion as before, remembering to. ſet a decimal 
point in your quotient, when you begin with the 
Q 3 ; 


- 


Thus, 


MM Me „ 


— 


M - tt | 105 
R E * UCTION of Drciuats. 8x. 
Thus, 79689 1. divid lan ates 
each K 4 * * * 
24) 79659 (3230-375 
a | 
76 
72 
A 


 Rvt1.z 3. To value deci n 
. the A value in the known parts 


Multiply the decimal by * 
: Cl the number of kn 
parts contained in the integer, and from "= 


product cut off as many deci 
y decimal places as are 1 
the decimal given; ſo you have the parts on Fox 


left hand of the point; : 
decimal of Arab 19h and on the right hand a 


| E X- 


82 REDUCTION of Dzcnuats. 
EXAMPLES. 
What is the value of . 876 of a pound 3 


20 3 


17.520 Anſ. . 5. d. 


12 87617 6 
6240 
4 
5 (-960) 
What is the value of .648 of a Cwt. ? : 
1 £29 t 
4 { 
2-592 J 
1 
; 4736 Cut. grs, lb. oz. 
1184 Anſ. 648=2 16 9 
| 16.576 
5 
3456 
| + 
(9.216) 
Rox 4. To value decimals of a pound b 
— 55 9 hos nies lr 53 by { 
Double the figure next the point gives ſhillings: P 
divide the two following figures (if leſs than 25) 2 
by 4, the quotient gives pence, the remainder far- 8 
chings: but if theſe two figures are 25, or more, | 
r 


| deduce one before you divide by 4. * 


REDUCTION of Dxciuats. 83 
EXAMPLES. 1 


= 1 
. 718 14 4 
.6025=12 6 

.843=16 10 

509 10 2 

0388 0 8 

92 =18 5 

7 =14 © 


9 0W - dingy S 


N. B. If the figure in the ſecond place from the 
point is 5, or more than 5, add 1 to your ſhil- 
lings; reject 5 in the ſecond place, and conceive 
the exceſs above 5 in the ſecond place, as tens be- 
fore the figure in the third place; and then find 
your pence and farthings as before. 


EXAMPLES. 


Thus, 1. oy d. F. 


759 = is 2 1 

875217 6 © 4 
NY 95 =19 0 © . 
0728S 1 5 2 


RuLe 5. To reduce ſhillings, pence, and far- 
things to a decimal, by inſpectioh; the decimal 
being only three figure deep. The half of your 
ſhillings gives your figure next the point. Multi- 
ply your pence by 4; to the product (if leſs than 
24) add your farthings for the two ſubſequent fi- 
gures: but if the product is 24 or more, add to 
it 1 before you add your farthings. N. B. This 
rule is juſt the reverſe of the preceding one. 


w 3 = os 


2 * 


14 RE DUCTION of Drctuals: 
EXAMPLES. 


Thus, 4. 
| 16 
3 
6 
8 
. 
. 
N. B. If the number of ſhillings is odd, take 


Half of the next leſſer number for your figure 
next the point, and add to the decimal found as 


before, 050, or 5 to the ſecond figure from the 
point for the odd ſhilling, 


EXAMPLES; 


12.759 


2 

17 6 2 =.877 

13 4 0=,666 
> 19 © o=,g5 
13 02,002 


PRACTICE, 


Ur xs for practice naturally follow the doc 
trine of fractions: and having previouſly 
laid down the rules for reduction ot vulgar and 
decimal fractions, and as a variety of examples 
has been annexed to illuſtrate theſe ſeveral rules; 


we 


PRACTICE. 3g 


we now propoſe to treat of Practice, prior to 
ſingle and compound Proportion, which requires 
more judgment to comprehend its meaning and 
ftrature, than any other rule in arithmetic ; 

Ewitercas Practice depends moſtly upon divifion, 

and the application of the following examples. 


The aliquot parts of a | The aliquot parts of a 


pound, with their equi- | ſhilling, or of a pound, 
valent fimple fractions, with their equivalent 
ce ſtand as below. ſimp'e fractions, ſtand 
8 . thus. | 
2:0=r5 1 rr Or 21 
26 1 n 
348 8 2 = F =rxs5 
4:0=+ IB 353 1 
$ 20 2 41 | 4 =} =7x5 
:8= 4 6 I = zo 
10:0 2 XR | a 
13:4 | 9 = 4 = x5+H55 
15:0 4 | | 10 t= A 
The whole doctrine of Practice will be obvious 
from the ſubſequent 
EXAMPLES. 
What. coſt 87986 lb. of cotton, at 1 $ per lb.? : 
c- e oY | . f 5 
{ly 4 
" I=Sz 24,0)8798,6 
e 8 
4 1.4299: 6 


ve 4 H What 


86 PRACTICE. 
What coſt 7648 yards, at 28. per yard? 


2 u n 
4. 764. 16 
What coſt 7642 Ib. of tea, at 28. 6 d. per lb.! 


2: r . 


What coſt 3468 yards of Ha, at 35 8. 4 d. 


per yard? 
4. d. 603408 
3 4.5 — 
4.578 


W hat coſt 796 yards of cloth, at 4 8. per yard? 


; 34. 5) 796 
4 — 
| £- 159: 4 


What coſt 868 Scots quarts of ſpirits, at 5 s, per | 
quait? 2 ö 


_ 


PRACTICE. 87 
What coſt 1768 lb. of tea, at 64. 8 d. is * 


bs 3) 1768 
5 6 = - >" pn 
4. 589: : 6: 8 
What coſt 347 yards of broad cloth, at 10 8. 
per yard ? | 
10 2 
4. 423: 10 


What colt 1768 1b. of rhubarb, at 13 $.4 d. 
per Ib. 4 


4. 4. 5 

13 421 1768 Or thus, * 
. 36389 6 8 
3)3536 6 


— — 


4.4178 134 1. 1178 : 133 " BE 


What coſt 844 yards of broad cloth, at 15 s. 


N. B. It the price of the unit is any eveninum- 
H 2 | ber 


28 PRACTICE. 


ber of ſhillings, different from 2, 4, 10, multi. 
ply Z of the price into the ſum given, always 
doubling the exceſs of the product of the right- 
hand figure for ſhillings, and carry the tens into 
the product of the immediately following place 
ot pounds, | 9 


EXAMPLES. 


What is the price of 4323 yards, at 6 s. per 
yard? . 85 
| a 


. 1296 : 18 
What is the price of 4768 lbb. of tea, at 8 8. per 


w.? 8 
4 


— 


— . 


4. 1907 : 4 


' What is the price of 6478 yards of broad cloth, i 
at 18 s. per yard? : 


6478 => 1 
9 | | 5. 5 


1. 5830 : 4 


N. B. If the price of the unit of the wares is 
any odd number of ſhillings, different from 5 or 
15, work for the next even number of ſhillipgs, 
* - 


— 


PRACTICE. 89 


. before, and for the odd ſhilling take 20 of the 
s given _— Es 
$ | | 
0 . 
? EXAMPLES. 
It 1 yard coſt 17 8. what will 859 yards coſt ? 
I | 859 
8 
687 4 
7 250859. 42 19 . 
J. 736 3 
T 
If 1 yard of broad cloth coſt 19 8s. what will 
3462 yards coſt ? e 
5 8462 
, : Yo 9 
| . 7615 16 Or thus, 8462 
2008462 423 2 3 423 2 


. 8038 18 . 8038: 18 


N. B. The following examples have the price 
of one of the commodities, the aliquot parts of a 


mhilling. Th 2 
H 3 E X- 


PRACTICE. 
EXAMPLES. 
At 1 d. per Ib. what coſt 9764 lb.? | 


4. 78 
I=z; or zl 2)9764 Or thus, 24, 0) 976,4 


250) 8 1,3 8 4. 40 13:8 


— — — 


1. 0 13:3 
At 14 d. per Ib. what coſt 7968 Ib. ? 
1 1 or 181 8) 17968- Or thus, 16,9)796, 8 


200956 4. 49 * : 16 


£+ 49 : 10 


At 2 d. per Ib. what coſt 13147 lb. of raiſins? 


” T2 = 
2=3 08 10 6)13147 Or thus, 12,0) 1314,7 


2,0) 219,1 2 4. 109: 11:23 


10:11 * _ 
At 3 d. per Ib. what colt 87341 1b. of ſugar? 
3 or 7g 487341 Or thus, 8,0)8734.2 


2,0)2183,5 3 £+ 1091: 15 3 
4. 109115: 3 


At 


PRACTICE or 
At 4 d. per Ib. what coſt 3097 lb. of figs? 


4 =; or is 3)3997 Or thus, 6,0)309,7 


2,0)103,2 4 £+ 31:12:24 
fo 51: 12 1 
At 6 d. per lbs what coſt 78642 lb. of ſugar? 


Ie d. or 28 278642 


Or thus, 4,0)7864,2 


2,0)3932,1 - - Gy 
| 14 · 1966: x 
(1.1966: 1 | 


N. B. If the price of unity, or one integer of 
any commodity, is not an aliquot part of a ſhil- 
ling, (as 5, 7, 8, 9, 10, or 11), you may either re- 
ſolve it into ſuch parts as are aliquot parts of a 
ſhilling, or ſuch as are aliquot parts of a pound, 
or ſome juſt diviſor of 20 ſhillings, or a pound, 


EXAMPLES. 
At 5 d. per lb, what coſt 3071 lb. of figs ? 


1 Or thus, di. in 
e 
— . | $)3071 


$=511 10 97383 7 6 


20127, 7 JI .63 197 
4.631927 At 


8 PRACTICE. 


At 7 d. per lb. what coſt 321 lb. of any thing? A 
d. d. A | Or thus, d. 1 : g= 
723 8 wo An . 

4) 321 6,0)32,1 

03 $3 

3=107 1 3 

20017 3 4.973 
4.9273 


At 8 d. per yard, what coſt 3746 yards of ri- 
band? 


2 3746 Or thus, 3:0)374,6 
| 81 or 7 — 
— 4. 124: 17 + 
3)7492 
25,00 249,7 4 


4. 124: 17 4 


4 At 9 d. per lb. what coſt 4052 lb. of ſugar ? 


d.*d. d. Or thus, 4. 
g=6+3=3+4 9d of 2 
2)4952 4,00 405, 2 
2026. - 101 6 
121013 {= 50 13 
30 — — 
; 2,0) 303, 9 1.15119 
8 9 * 
1.151219 
At 10 d. per 1b. what coft 3179 lb. of black iu 
bar? Pg HL. 
£4 4 Or thu, 4. 
| 10=6+4=3tT derer 
2)3179 _ 4-0)3079 
1589 . 79 96 
: :i=1059 8 7 52 19 8 
2,0)264,9 2 5 85 (. 132: 9:2 
4.131: 9 2 
If the price is 11 d. take 2 of the ſum from 
it, and you have the price in ſhillings, _ 
p . | 


At | 


94 PRACTICE. 
At 11 d. per lb. what coſt 7642 lb. of any 


ching? 

12)7642 
636 10 I 
2,0)700,5 2 2, 

£+ 359: 5 2 

v 
If the price is farthings under a penny, find 

what fraction it is of a penny, or of a ſhilling, . 


and find the value of your goods in pence or ſhil- 
lings, which are eaſily reduced to pounds. 
| . ; | 


EXAMPLES. 


At 1 farthing per yard, what coſt 7258 yards 
of tape? - | ET : 


kl 12,0)725,8 
12)1814 WE | — m 
— 8)60 9 8 
r — 
— — n 


4.7: 11:2:2 


At 


PRACTICE 9s 
LD: farthings per yard, what coſt 38746 


2)38746 Or thus, 2 fr x of TIC 


33 1 12,0)3874,6 
12)19373 „ 4 OR 
— 1322 17 T- 
2,0)161,4 E * . ED 7 

£. 80:14: 5 


{.80:14:5 


— 


d At 3 farthings per yard, what coſt 56086 
„ WY yards? 20 
. | 
3 f. 4 2) 56086 
28043 
$=14021 2 
12042064 2 


2,0) 350,5 4 2 
Ze 175 542 
Ts. d. 


or thus, 4X3=3 and 80X3=240=1 I. 
Therefore take yg of 4 of the ſum. 


4) 56086 | 


8,0) 1402, 1 14 


7. 75:54 


98 PRACTICE. 


If the price of the integer is ſhillings and pence, l 

and not an aliquot part of a pound, divide the yar 
price into ſuch parts, as at leaſt one of cheſe 

parts ſhall be an aliquot part of a pound ; work , 

| for that part, as directed in the rules for the ali. 14 
quot parts of a pound, and with the other part 
or parts, as directed in the rules for ſhillings and 


EXAMPLES. 


At 3 s. 10 d. per yard, what coſt 796 yards? 


I 


38. 104.=3 s. and 4 d. d. H of al. | 
6796 Or us, 35. 10=h+25+4 of . 


| 8)796 
132 13 4 TO of 
= 19 1 99 10 
—— 1.839 16 
£+ 152:11:4 "£4 


4.121124 . 


At 17 8. 4 d. per yard, what coſt 394 yards? 


17 : 6=6 : 846 :844=2434+ Or thus, 


3)394 „ 
131 6 8 1 = 
23x 6 2 at 168.2315 4 

= 78 16 at I s. 819 14 


— 4 d. 11 4 
4. 341: 9:4 — _— a 
£+ 341 "F- al 


F * LY CH ww 


\ od. Dh 


PRACTICE. 97 


At 14 5. 10 d. per yard, what colt 1994 
yards? 


; * 
» 


14113 644 04 Ir vor Tof &, 


J. 14a 28 = 11 


At 19 s. 9 d. per yard, what colt 1504 yards 
of broad cloth ? | 


> 


„„ 

19: FF of f * 

4)1504 & +. 4 <> 

Or thus, 19 : 9=18+1+6+3 

376 1504 

A „ | ** 
OS Wi. 7353 12 
300 16 „ 
J ot = 50 2 8 6d.=3= 37 12 
1 ot A 6 5 4 3 18 16 
4.1485 420 4. 1485 : 4 


3)1904 Or thus, 1964 h ꝙ„»1☚1i 
7 
634 13 4 — 
13 4 at 148. 21332 16 
178895 4 6 d. 35= 47 12 
$=47 12 4d. % 31.14. 8 


92 PRACTICE. 
At 2 8. 4 d. per yard, what coſt 1865 yards? 


2: 4A l Or thus, 2: 4454+ of +, * 


1,0)186, 5 1,0)186,5 


186 10 „ 
mn - 302 23-8 1 1 8 


{.217:11:8 14. 237: 18: 8 


Tf the price is pence and farthings, work for 
pence as before; if the farthings are an aliquot 
part of the pence, take that part of the price of 
pence; otherwiſe work for your farthings as be- 
fore taught, where the price was only farthings. 


EXAMPLES. 


At 3+ d. per dozen, what coſt 34 71 dozen of 
buttons ? 


403471. © ---- Or thu, 3245) 3471 
. 867 9 43 7 9 
2 * 144 72 | | 48-7: 4. 73 
2,0)101,2 4% | L. 50: $23. 43 


Ji 
f 


wo {þ 


PRACTICE. ." 


At 51 d. per Ib. what coſt 9761 Ib. of ſugar ? 


14,=3+2Þ+1 f. Or thus, 5+ d. rs Tris of r 


496 8,0) 976, 1 
2440 2 122 © 
1606 10 1e 81 6 10 
4 of $= 203 4 1 4 of 4 10 3 44 
2,9)427,0 | 8 . 4 21310: 54 
Fa 213:10:5:1 


At 33 d. per lb. what coſt 1794 Ib. of pepper? 


33 d. of Oc thus, 33 . =o of o 10 


4 1594 8 10)1794 
2 6 — 8 & 

+. of 4= 112 12 d of r 5 12 17 
2297565 3 a, £28: :.0 805 

£ + 28:0: * x 


et 


12 At 


100 PRACTICE. 
At 44 d. per yard, what coſt 3475 yards of ri. 


band! ? =» 
| | | 39 
43 d.; of = Or thus, 44 d. e of 2 ' 
3)3475 a 6, o) 347, 5 
us 4 57 18 4 
2 of 4= 193 2 8 of 8 9 ; 
2,0)135,1 4F L. 67 211242 


7. 6711245 


n 


1 
| 


I the price is pounds, ſhillings, pence, and far- 
things, multiply the number given by the pounds, 
—_— for the {þilings, pence, and farthings, 

as before. | 


EXAMPLES. 


At 21. 3s. 844. per hundred, what coſt 276 


Cut. oh ha I 5 lb. of ſteel? 10 


276 
X 
$62 - oo 
22 46 at 38. 4. d. 
7 of 8 4 5 at 4 d 
0 = Gat 2 far. 


"© 3 6 = 276 Cut. 
I 1 10F=2qrs 
5 5+ =14 lb. 


PRACTICE. rol 


At 3 * 18 s, 6 d. per Cut, what 608 389 cot. 
3 128 16 lb. of rhubarb? 


Or mus, 389 
389 3 
78 — — 
— 1167 at 3. 
3112 389 350 2 at 188. 
2723 15 9 14 6 at 6d. 
— 3 10 1 =; qr. 16 lb. 
30342 1 5 
0 1 1530 67 ; 
39 3=2 qr. } . . 6 
197 =I qr. 3 10 L 
11 22 t ölb. 


What coſt 238 Cwt. 1 qr. 7 lb. at 61. 148. 
10% d, per Cwt, 2 


. 
134 I=I 13 
— -77b= 85 
31892 — 
12 119 2 2 1% 
e 
of f= yn 


2,0) 3214, 2 45 
1.167: 2: 4% 


13 


PRACTICE, &, 


Or thus, 238 
Im 


- — — 
3- = 


1428 Hat 61. 


i= 79 6 Sat 68. 8 d. 
3 79 6 8 at 6s. 8d. 
inn n 
1% USC 
2 9 11 at 2 ſar. 


2 2 1A qr. J lb. 
1607 2 4% 


PROPORTION. 


HIS rule, from its excellency and general 
utility, is called by ſome the golden Rule; 
and by others the Rule of Three, becauſe from 
three numbers given, it finds a fourth propor- 
tional. 


Under this rule will be comprehended theſe ſee 
veral rules, viz. Fellowſhip, Intereſt, Barter, &c. 
becauſe, after ſome preparative ſteps are taken, 
they may be all reduced to the rule of Propor- 
tion, however much pains ſame authors have ta- 
ken to exhibit them under ſo many different 


names, with a multiplicity of rules for working 
them annexec. 1 


Proportion is either ſimple or compound; and 
it is likewiſe direct or inverſe, | 


RuLs 


PROPORTION. 103 
RuLE 1. To ſtate the queſtion, i. e. to place 
the numbers 1 in the ſimple rule, 


Set chat number in the queſtion, which is of 
the ſame ſpecies with the number ſought, in the 
ſccond place; that which gives it, in the irik 3 z and 
the third ſets itſelf. 


RuLs 2. To know if a queſtion is of the di- 
rect or inverſe. 


If more give more, or leſs give leſs; the que- 
tion is direct. If more give leſs, or lefs give more; 
the queſtion is inverſe. 


Rv LER 3. To work the direct rule. Multiply 
the two laſt numbers together, and divide their 
product by the firſt ; the * gives the anſwer. 


RuLE 4. To work the inverſe rule. 

| Multiply the two firſt numbers together, and 
divide their product by the laſt; and the quotient 

gives the anſwer, 


EXAMPLES. 


= a man gains 28. in 3 days, what will he bn 
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Tf 0 men ſpend 3401. in any time, what vil lig 
7 5 men Pons? ia the ſame time ? 


m. J. m. 
76 340 15 
15 


1790 
340 


76) 5100 (67. * 2:1: 1 45, 
6 


N. B. Inſtead of reducing the remainder 8 to 
millings, I annexed 3 ciphers ſucceflively, and 
continuing my diviſion, I found .105, which re- 
duccd by inſpection, amounts to 2 8. 1 d. 1 far. 
as above; and thus the work i is e by no ks 


than 13 bgures, 


Ie 
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If 36 yards be a rood of maſon-work, at 4 
quarters high, what will be a rood, at 7 quarters 
high ? EE 


gr. y. . 
4: 36537 
3 
7144 = 
— | . 47. 
20: 4 A.. 20: 2 


If 36 men 40 a piece of work in 40 days, in 
what time will 15 men do the ſame? 


m. d. m. 
36:40 :: 15 
36 


191405656 days 44. 
135 


N. B. It will ſometimes be neeeſſary to reduce 
either the firſt or laſt term, or both, before you 
multiply ; for if either of the terms be pence or 
Ounces, Ge. the other of conſequence muſt be ſo | 
wo Bo * the following example. - 
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It 44 yards coſt 5 1, what will 86 yards coſt ? To 


IC 
„ . . „ ; 
4x3: 5:: 86 | 
4 4 
19 "m a 5 
R 19) 1720090. 52629: 10: 6: 1 4% 
_ 7 
= f 
95 im 
75 qu 
58 2 
38 * 
120 
Fa, 114 
(6) 


Three partners, A, B, and C, give in their ſtocks 
to trade; A gives 5361. B gives 320 I. and C 
144 |. they gain 2881: what is each man's ſhare 
thereof ? 1 is 


ll 


33 


A's ſtock=536 1000 : 288 :: 536 
B's do = 320 © —_ 
C's do = 144 = — 
2 — 1728 
Total flock 1oo0 864 
' — | 1440 


"= © | 
1,000)154,368=154: 7:4 


Tot. 
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? Tot. fb J. B's ft. Tet. . 
1000 : 288 :: 320 1000: 288 :: 144 


320 I 44 
5760 1152 
864 1152 3 
J. 288 9 


000) 92, 160292: 3: 2:2 —— Uůñꝛ 
ms _ 1,000)41,472=41 :9: 5:2 


N. B. It is obvious, that there is above an er- 
or of 2 farthings, but this will always happen; 
or the pound contains 960 farthings, and a de- 
imal of three places divides the pound into 1000 
qual parts, which makes an error of 40; and 30 
Trs in 2, which is the caſe above; which 2 being 
d:duced, the proof ſands thus. 


8 

A's gain=154 7 4 2 

B's ditto 90 3 2 2 

C's ditto= 41 9 5 2 


Proof 288 © o © 


GM Laan 


What is the intereſt of 642 1. at 5 per cent. per 
num? e 


1 2 
100 : 5 :: 642 Or thus, 642 principal. 
„„ : 5 intereſt, 
. 
1,032, 102 3 2: 2 32,10 
1 
( 


2,00 
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N. B. In the above and ſimilar queſtions, mul. 
tiply the principal by the rate of intereſt, and 
point off 2 figures towards the right hand, and 
thoſe on the left are pounds; and multiply by 20, x 
, 12, and 4; and point off 2 figures each time, and X 
vou will have your ſhillings, pence, and farthings A 
on the left hand of the point. 


Three perſons A, B, and C, hire a paſture for 

24 l. A puts in 40 cows for 4 months, B 30 cows 

for 2 months, and C 36 cows for 5 months: what 
ſhare of the rent muſt each perſon pay? 


A 40X4=160 4003} 24: 160 


B 30X2= 60 bY © 
C 36xX5=180 — 
8 Gas - 
400 320 
400: 24: 60 4, 0) 384009. 629: 12 
60 no - 
400)1440(3.6=3 : 12 2400 
1200 2400 
—_— 
2400 490 + 24 .. 180 
— aa 24 
| „ 4. — 
Proof, A's ſhare= 9 12 720 


B's ditto = 3 12 3460 
C's ditto =19 16 — : 
—— 400)4320(10,8=10 : 16 


1.24 400 10 
| ens — me 
3200 = it 

3200 


— — 
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IfI buy hats at 4s. each, and ſell them again at 8 
48. 9 d. what profit do I make upon 100 l.? 


——5——ů—ĩ—— 


4) 180 


12) 4500 


2,0) 37,5 


4. 18: 15 Auf. 


160 Aand B put in ſtocks for trade; A puts in 

9 J. and at 4 months end takes out 10 l. but 2 
months after puts in 30 l.; B puts in 50 l. and at 
de end of 3 months puts in 20 I. more; at the 


＋ K —— 
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end of 8 months they have gained 18 I. what i; 


each man's s ſhare of the gain? 7 
A puts in 40 I, —-10=30+30=60 ; 
"or 4m 2 2 
160 Go 1202340 
B puts in 50 l. T20 0 
for 3 m 5 
150 350 = goo 


840: ak : 340 840: 18 :: zoo 
18 18 


—— 


2720 6 | 


340 840 
840)6120(7. 286 oc 
_ x 
| 2400 12 
1680 840 
7200 3600 
6720 3360 
4800 | (240) 
4200 Gut: 
oc, A's 
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tz What is the intereſt of 375 1. 128. 9 d. for one 
year, at 4 per cent.? 


ü 3 . 
: 100 :4:: 375 12 95 
20 20 
2000 7512 - 
12 12 
24000 90153 
8 : 4 
g6000 36061 4 
4 
96000) 144245601 5.02915 0 6 
5 g6coo = 
482456 
480000 
245600 
192000 
536000 
480 00 
3 (50000) 
Or thus, more con- N Ks 
ciſely: 23275 12 9 2 principal. 


4 intereſt. 


— — 


15,02 11. 2 0 
20 


— 1 


- 


0,51 

12 
6,14 3 
K 2 4 
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I ̃lad out 150 |. upon tea at 7 s. 6 d. per lb.; 
but after it was damaged at ſea, I ſold it again for 
125 l.; how much did I loſe on each Ib.? f 
1 Or thus, by di- 6)7 6 
150.90 125 viding it by 6, —— 
99 becauſe x of 1 3 
——- 12 7 6 the whole was 
150)11250{75=6 3 lolt. 


1050 *— 
—— 1 | S 
750 
759 


If I gain an halfpenny on a Chilling, how much 
do I gain on 100 J.? 


4. „ . Or bn, 2f. is 4 of 4100 
1: 2:: 2000 a ſhilling, —— 
3 | 6)25 
— £+4:3:4 
4)4000_ 8 


12) 1000 


2,0) 8.3 4 


4434 


A bartered with B 24 dozen of ſtockings at 3 l. 
6s. 8 d. per dozen; and 244 yards linen at 3 8. 
4 d. per yard; for which he wanted ſugar at 31. 
4. per Cwt. and rum at 98. per gallon; I de- 
mand how much he received of each, as he 
wanted of both an equal value? 

24 dozen of ſtockings at 3 l. 6 s. 8 d. and 244 
yards L nen at 3 8. 4d. e 
24 


FS. 
— 
39 

* 
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; 24 f 5244 
or Ty 4 Stockings. 80 | — | 

72 Linen. 40 13 4 40 134 
I | 25 i= 8 ; | 


6 — 2)120 13 4 
— WO | 
? L Cut. . 60 :6:8 
3221 60.837 
— Cut. gr. lb. 02. 
3.2)60.333(18.819=18 3 7 11 
32 4 


— — 9 go J. 4. dg. 
283 3.276 1 x.:: 60 6 '& 


256 0 $3  -—- 0 
h — — 
263 2208 108 £206 
_— _ 12 
——_— g. ch. 8 
63 7.728 108) 144800134 11 
32 16 108 rum, 
| 313 4368 368 


288 728 324 


(24) 11.648 440 
e 422 


— 9 
r6chopins; 
128 (1 
108 
20 
8 


1600 
ow 


There 
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There is a certain building raiſed in 8 month; 
by 120 workmen ; but the ſame being demoliſhed, 
it is required to be rebuilt in 2 months; I deman 
how miny men muſt be employed about it? 


mM. mM. Ma 6 
S 


Ho many yards of matting, that 1s half-yard : 
wide, will cover a room, that is 18 feet wide, and 
30 fect long ? 


K # 
18: 10 :: 1.5 
_ | 


1.5)180.0(120 yards 
15 


30 
15 


0. 


* 


AB merchane i in Glaſgow ſends to his corre: | 
Org in Virginia 2456 yards of Olly N | 
- 


F 
3% 
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6 d. per yard, 456 yards of lawn at 4 s. per yard, 

and 145 dozen of napkins at 2 8. 6d. each; for 

which he wants returns in tobacco at 18 l. per hogſ- 
© head, and cotton at 16 d. per Ib. + value in cotton, 


8 A 


"I. 


115 


and the reſt in tobacco: Nuzr. how much did he 


receive of each? 


245.6 Oſnaburgs 


182 61 2 8 
5)456 Lawn 


91: 
145 . of napkins 
72:10 


ar 
anc 


217: 
d 1. 
16:1 


7 4 4. d. 
11423 7 4 
420 


2467 
12 


* 16) 29608018 50 2 
* 
136 
128 


"us 5 
80 


16 


| Ofanaburgs =61 
Lawns 
Napkins = 217 : 10 


8 


=91:4 


370 : 2 


Cotton 4 = 123 7:4 


Tobacco 246 : 14:8 


J. hbd. 


1 
18:1: : 246 14 8 
20 20 
360 4834 
12 122 

4320. Y58016(137 
NN. = 
14816 
12960 
(1856) 


; * 1 
" ry - 
F - 4 
" - — . Py 
; # % 4 a6 4 
3 
2: 7 7 n 
» 4 


che price of 1 Cwt. at that rate? Anſ. 11 l. 48. 
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 Qneſtion 7. If 3 ounces of ſilver be worth rg 6 
| what is the price of 4 lb. at that rate? An. 121. 
Note, 12 02. of ſilver equal 1 lb. * 
Nr. 2. If the intereſt of 100 l. for 1 year be K 


6 1. what is the intereſt of 5301. for the ſame 
time? Anſ. 31 l. 16s. 
Qu. 3. If 48 lb. of goods coſt 8 8. what will be 


Lu. 4. If 15 Ib. of cochineal coſt 24 1. what 
will be * price of 82 lb. at that rate? 

Anſ. 131 l. 4% 

Qu. 5. What is che price of L piece of cloth, 
when 40 pieces coſt 750 l. 15 s ? 

181 1563. 44 d. 

Au. 6. If I buy cloth for 16s, and (ell it again 
for 18 s. per yard, how much do I gain upon 
every 100 l.? Anſ. 12 l. 10 s. 

Du. 7. If a dozen ells of linen are worth 3 |. 
6s. * much will 8 pieces (each containing 54 
ells) I" to? Anſ. 118 l. 16s, 

Qn. 8. If 3 qrs. of velvet coſt 7 $. 3 d. how 
many *. will be got for 1 3 I. 15 8. 6 d.? 

Anſ. 28% yards. 

Qu. 9. If I buy 2 Cwt. 1 qr. 7 lb. of coffee for 
641. 15 s. at how much muſt I ſell it per ounce 
to gain 21 l. 11 8. 8 d. on the whole? Anf. 5 d. 

24. 10. What principal ſum will yield 35 l. 
15 s. intereſt, at 5 per cent. per annum 5 

Anſ. 715 l. 

Qu. 11. In what time will 100 l. principal 20 
73 l. intereſt at 5 per cent. per annum? | 

Anſ. 14 years 7 5 months. 

Qu. 12. If 150 pints of wine ſerve 15 men for 
6 months, how many men will drink 1370 pints 
in the ſame time? Anſ. 137 men. 
Qu. 13. If a man performs a journey in 9 days, 
when the days is 11 hours, in what time will he 
perform the ſame, when the day is 55 hours ? 

_ 6 days 14 2 


* 
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Lu. 14. If the penny loaf ought to weigh 9 
ounces, when wheat is at 4 s. 6d. per buſhel, 
what ought it to weigh, when wheat is at 6 8. 9d. 
per buſhel? Anſ. 6 ounces. 
N. 15. At what price is the buſhel of wheat, 
rhen the penny-loaf weighs 5 0z. 8 pwt. if it weighs 
9 oz. when wheat is at 48. 6d.? An. 7 s. 6 d. 
N. B. 20 pi#t is 1 0Z. + | 
9x. 16. If 42 s. worth of wine ſerve 12 men, 
chen wine is fold at 25 l. 4 8. per hogſhead, how 
any men will 42 s. worth ſerve when wine is ſold 
at 18 J. 18 s. per hogſhead ? A. 16 men. 
A. 17. A governor of a fort having provi- 
ions ſufficient to ſerve 2820 min for 6 months, 
Wow many of them muſt be dif nifſed, that the pro- 
Piſions may ſerve for 2 months longer? An/. 705 
men. 7 
Au. 18. If I lend a man 650 l. for 22 months, 
10w long ought he to lend me 953 l. 6 8. 8 d. to 
de even with me? An. 15 months. 
= 2:. 19. If 54 men build a wall in 94 days, what 
Wine will 36 men take to build the ſaid wall? 4% 
41 days. : | | 
2. 20. If 14 l. worth of oats ſerve 57 horſes, 
hen oats are at 9s. per boll, what wil! be the 
Price of the boll of oats, when 45 horizs eat 14 1. 
Worth of oats? Anſ. 11 8. 24 d 
Nr. 51. If 55 men can build a wall in 16 days, 
hen they work 10 hours every day, how many 
tours muſt they work every day, that 40 men 
Way build the ſame wall? Anſ. 13* hours 
Nr. 22. I have by me 96 dozen ot oranges, 
hich coſt me 41. 16s. but they are ſomewhat 
maged; fo that I am willing to loſe 24 s. on 
he whole : at what rate muſt I ſell them per do- 
zen ? Anf. 9 d. 7 
N. 23. A merchant ſends to Spain 1300 pieces of 
road cloth, each piece 47 yards, at 15 8. 6 d. 


— 


5 


— 


fo 2 


49 = 


—— — — —— 
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per yard, in order to have returns from thence, 


hogſhcad wine, and 6764 cheſts of oranges. 


12 lb. do at 14 s.; how can he ſeii 1 Ib. of fiil 


tis either, firſt, direct aud inverſe, or, ſecone"/ 


the one half in wine, at 65 l. per tun, and the o- 
ther half in oranges, at 31 10s. per cheit : what 
quantity of each will he get? 4%. 364 tuns 1 


On. 24. If a merchant would mix 8 Ib. of tc: 
at 7 s. per Ib. with 5 lb. do at 10 s. and wich 


mixture? Anſ. 108. 112 d. 
Asta, As the ſum of the given quantities of the 
ſeveral fimples is to the total value, fc is any quart 
tity of the mixture to the price. 
21. 25, Two merchants, A and B, barter goods; 
A hath 5 Cwrt. 3 qrs. 14 lb. of pepper at 3 1. 10s, 


per Cwt. and B hath cotton at 10 d. per lb. hov th 
much cotton muſt B give to A for his pepper: le 
Anſ. 493% lb. cotton. 5 

Pr. 26. A merchant bought 436 yards off" 
cloth at 8 s. 6d, per yard: and ſold the fame if © 
gain at 10 s. 4 d. per yard, what did he E | 
thereon? Anſ. 291.19 8. 4 d. . 
Ae. 27. A grocer bought 3 hogſhea ds ot ſu << 
gar, each 10 Cwrt. 3 qrs. 12 1b. groſs, tare 26 b 
per hogſnead at 2+ d. per Ib. I demand what tb: * 

3 hogſheads came to? Anſ. 37 l. 3 8. 9 d. : 
Qu. 28. A goldſmith fold a tankard for 10 © 
128. at the rate of 5 s. 4 d. per ounce : I demanhll © 

the weight of it? Mnf. 39 oz. 15 pwts. | 
Wt 

ComMpounD Prop ORTI ON, 

| BK 
R OM five numbers given finds a ſixth, 2 

is therefore called by ſome the rule oc fixe; 
It is either direct, inverſe, or mixt; and if ini a; 


inverſe and direct. 


N. >| 
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»% 


N. B. Every compound queſtion may be redu- 
ced into two ſimple ones. And in every compound 
queſtion there are five mumbers given, and three 
ditkerent ſpecies. | 
RULE 1. To ſtate the queſtion in the compound 
rule. Set that number which is of the ſame 
ſpecies with the number ſought, in the third place; 
that which gives it, in the firſt ; the number com- 
mon to both, in the ſecond; and that which is of 
the ſame ſpecies with the firſt number, in the 
fourth place; the fifth number ſets itſelf, 
RULE 2 To reſolve any compound queſtion, _ - 
into its ſimple ones. The firſt, third, and fourth = 
terms, make the firſt ſimple quettion. The ſecond, 
the anſwer to the firſt, and fifth term, make the 
ſecond ſimple queltion. | 
RULE 3. To know if a queſtion is of the direct, 
inverſe, or mixt rule; and if mixt, to know whe- 
ther it is direct and inverſe, or inverſe and direct. 
If both ſimple queſtions are direct, the com- 
pound queſtion is direct. It both are inverſe, the 
compound queſtion is inverſe. | 
It one ſimple queſtion is direct, and the other 
inverſe, the compound queſtion is mixt. | 
Alt:; the firſt ſimple quetrion is direct, and the ſe- 
Wy cond inverſe, the compound mixt queſtion is di- 
mi rect and inverſe, and e contra. 
= KvuLE 4. To work the direct rule. BY 
Muitiply the two firſt terms for a diviſor, and 
the other three for a dividend z the quotient gives 
the 2nſwer, | - 
RULE 5. To work the inverſe rule. „ 
Multiply the two laſt terms for a diviſor, and 
the three firſt for a dividend. a 5 
Rol. To work the direct and inverſe rule. 
Multip!; the firſt and laſt terms for a diviſor, 
and the riddle three for a dividend, 
 RuLE 
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RuLE 7. To work the inverſe and direct rule. 
Multiply the ſecond and fourth terms for a di- 
viſor, and the remaining three for a dividend. 
N. B. It will not be improper for all the que. 
ſtions in this rule to be wrought both ways, i. e. 
by one operation, and alſo by two ſimple opera. 
tions, becauſe they will not only improve the ſcho- 
lar, but likewiſe reciprocally prove each other; 
although the proof of direct proportion is naty- 
rally the product of the two extremes equal ty 
to the product of the two means. And in inverſe 
proportion the product of the two firſt terms i; 
equal to the product of the laſt, and the anſwer, 


EXAMPLES. 


It 5 1. is the intereſt of 100 l. for 365 days, 
what is the intereſt of 798 1. for 86 days 


= 4 £42064 


: 100: 365 :5:: 798 : 86 
1 100 1 


36500 3990 
86 ; | 


23940 
31920 
- „ 
36500) 343140 (9.4=9 8 
328500 | 


146400 
 146coo 


In emo q— — ii 


_ (400) 
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1 1 
100: 5: 798 365: 3990: : 86 
5 86 


„ 
— — Ld 


1,00) 39,99 


23940 
31920 


4. 4 
365) 343140 (9-4=9 8 
* 3285 
1464 
1460 


*1 
It 12 inches of length, and 12 of breadth, re- 


quire 12 of thickneſs, to make a folid foot, what 
will 6 of length, and 4 of breadth, require ? 


1 


J. 5. th. J. b. J. th. 4 „ th. 3. 
1212212: :6:24 12:12::6 12224224 


12 6 12 1 
144 24 6) 144 (24 4% 288 (72 
1 — n 


24) 1728 (72 inches. 24 CY 
| 168 | 24 | S--. 
48 


i If 18 roods of ditching be done by 3 men 

n 6 days, how many roods will be w:cu_ht by 8 

men in 4 days, at the ſame rate? 
t . | 


t * 
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WM nds W C454 
3:6: 18;:8:4 3:18::8 6:48:44 


6 4 Wo © 4 
8 32 3)144 © 192 
5 48 32 roods, 


For to multiply by 18, and divide by 18, leaves 


the number as it was. 


If 12 men work 96 roods of work in I 5 days, 
in what time will 8 men work 120 roods, at that 
rate of working ? 


G 
212: Ms 15::8:120 
15 
768 1800 


768) 21600 (28 3 
e530. 
6230 
6144 


— — 


96 


24 


384 
192 


wa, my 2 
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m. d.m. . 
12:15:8 96 :22 12:120 

„ 


8) 180 (22 12 540 


16 120 

— 24 d. 3. 
20 96) 6480 (675 (28 3 

0 576 28 

> 720 195 

24 672 192 
3 00 

8. 430 : 
16 : 
16 


A and B put in ſtocks for trade ; A puts in 481, 
and at 4 months end takes out 201. but 2 months + 
after puts in 50 Il. B puts in Go l. and at the nd 
of 4 months puts in 25 l. more; at the end of 8 
months they have gained 38 J. what is each man's 


ſhare of che gain? 
\ 
A. 48—20=284530=78 
4 1 


192 56 156=404 


on 60+2 20 5 
5 | 
240. I = 580 


984 
L 5 954 
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4. 


984) 22040 (22. 39812 7: 14 
| 1968 


2360 
1968 


3920 
2952 


9680 
8856 


8240 
7872 


68) 


984: 38 :: 404 
38 
3. — 


3232 5 
1 x £o 


984) 15352 152 (15. , 12105 


Proof A 15 12 0: 1600 
B 22 7 11; 984 


38 o 0 (616) 


Four 


9 MO we > bw _ 
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Four merchants in company have bought a 
ſhip for 4840 l. whereof the firſt paid T, the ſe - 
cdnd +, the third 3, and the fourth ;; I demand 
vhat each merchant paid for his ſhare 'of the ſhip ? 


216: 4840 :: 60 £. 2016 13 4 
216: 4840 :: 90 1344 8 102 
216 : 4440 :: 36 * 806 13 4 
216: 4840 :: 30 072-4 $5 


Prof 4840:0:0 


ͤ„— 


Three merchants in company have gained 498 l. 
Which is to be divided among them after chis man- 
; er, i. e. as the firſt hath 3, © hedſccond ſhall have 
j E and as the ſecond hath 2, the third ſhall have 


: Fat what cach merchant received of lad 
: ain | 


1 
5 


323 100915 168. 768 1455 eu. 


2880 : 498 :: 766) [. 132 16 
2880: 498 :: 1152 gained 199 4 - om; 
2880 : 498 :: 9604 188 Wes 


Prof 498 


What is the intereſt of 9071 138. 
| for 4 years? 
L 3 
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= plit 
#3564: S: 6.3 pat 
100: 1: 4:: 50% 13 7: 4 ' dy 
I 20 che 
100 10153 | 
12 
121843 
5 
609215 
4 


1, 00) 24368, Go = 4-102 


12030 8 


4 


307 13 7 
3 4 


— _ * 


20 30 14 #4 


| 101.53 11 8 1 

20 Or thus, 5) 50% 13 7 

10.71 20k :10 2822 
3A 


240 


B. 


N. B. When the rate of intereſt being multi- 
plied by the time makes up preciſely any aliquot 
part of 100, you need divide only the principal 


= by the ſaid aliquot part; and we thall ſubjoin here 
dhe aliquot parts of 100. 


10 rg, 208. 252), 30735 40 f, 50 
: 1 754. — and gor. 


What is the intereſt of 864 l. 16s. 8 d. for 15 
years, at 5 per cent.? | 


f l 4) 864 16 8 Or thus, 864 16 8 


cent. 


TE ca 4 
100: 365:5: 334 18: 201 An. 3991. I5: 11. 


What is che intereſt of 328 I. 145. 10 d. from the 
28h of July 1764 to this day, being the 15th of 
1770, intereſt at 23 IS == 

3 | 
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216 4 2 5 
3 4) 2594 100 
648 12 6 "8 12 6 


What is FN HO Wy 3341. fram the 27th of 
July 1750, to the 24th of February 1769, exclu- 
ding 11 days 65 at ; per 


4 
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328 14 10 Anſ. 13 19 ; for 1 year. 


od ie „ 
2314 9 4 0 17 1 for g years. 

us 82 3 84 8 16 10 for 231 days. 

197 3 + C. 78 13 17 


7 —ͤ — 


= He 8 
12 1365 13 195231 Af. 8 16 10 


"= I 


An ufurer put out 4551. principal at intereſt ; 
and'after it had continued 3 years and 4 months, 
he received, for principal and intereſt together, 
576 Il. 6s, 8 d. at what rate per cent. per annum 
did he receive intereſt ? 


455 Prin. lent out, 


121 6 8 
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455 : 40: 29120 :: 100: 12 
- ä 


18200 349440 
4100 


| — 12 
182, oe) 349449,00(1920 
182 | 


RSS: HI 2,0) I 6,0 

| 1674 | 

. 
364 
364 


7 


EXAMPLES for Paleriet. 


Pueftion 1. If the carriage of 20 packs coſt 
16 J. for 136 miles, what will the carridÞe of 12 
packs be for 28 miles? Anſ. 1 l. 19s. 63d. 

Au. 2. If 60 Cwt. coſt 14 l. 10 8. for being 
carried 20 miles, what will 15 Cwt. coſt to be 
carried 30 miles, at that rate? Anſ. 5 l. 8 s. 9 d. 

Nu. 3. If 48 s. be wages for 6 men for 6 days, 
how much wages muſt 48 men have for 3o days, 
at that rate? Anſ.g61. „ 

Au. 4. If 10 cannons ſpend 40 barrels of pow- 
der in 1 day, how many barrels of powder will 24 
cannons ſpend in 30 days? Anſ. 2880. : 

Nu, 5. If 100 l. yield 5 l. intereſt in 1 year, 
how much intereſt will 8 50 l. yield in 3 years and 
8 months? Anſ. 155 1. 16 8. 8 d. 

Nu. 6. What principal will yield 155 I. 16s. 8 d. 
i: = __ intereſt 


530 ComrounD PROPORTION. 


intereſt in 3 years and 8 months, at the rate of 5 
per m per annum? Anſ. 8 50 l. ä 

In what time will 8 50 l. principal yield 
155 i 16 s. 8 d. intereſt, at the rate of 5- per cent. 
per annum? Anſ. 3 years 8 months. 

Qu. 8. On the 25th day of March 764, a certain 
_ perſon lent on a mo tgage 760 1. and che 25th day 

of May 1779s he received for intereſt thercof 
281 1. 4s. I demand at what rate per cent. per an- 
num his money was lent? Anſ. at 6 per cent. 

2:4. 9. If the carriage of 60 Cwrt. for 20 miles 
coſt 14 l. 10 s. what weight qught to be carried 
30 miles for 51.8 8. 9 d.? A. 15 Cut. 

Qu. 10. If 60 Cwt. be carried 20 miles for 

14 1. 10 s. how many miles ought 15 Ct. to be 
carried for 51. 8 8. 9 d.? Anf. Zo miles. 

Qu. 11. If 8 men mow 112 acres of graſs in 14 
days, how many men can mow 2000 acrcs at that 
rate in 10 days? Anſ. 200 men. 

Au. 12. If 2000 acres of graſs are mown by 
209 men in 10 days, how many acres will 8 men 
mow in 14 days? An, 112 acres. 

Nr. 13. If 170 buſhels of wheat ſerve 680 men 
for 6 days, how much wil! ſerve 79200 men for 
16 days? An. 6690 quarters. 

Nu 14. It 275 men caſt a trench of 250 roods 
in 12 hours, how many men at that rate will caſt 
a trench of 880 roods in 8 hours? Ar. 1452. 
Qu. 15 If a wall of 12 feet long and 12 feet 
hed. is alſo to be made 12 feet high, what 
will be the height of a wall, of 4 feet long, and 
G feet broad; ſo that it and the former may be of 

equal contents? Anf. 72. 
Qu. 16, If 10 buſhels of oats 3 18 horſes 
for 20 days, how many buſhels will ſerve 60 horſes 
for 36 days? Anſ. 60 buſhels. 
Bu. 17. If a veſſel holding 700 gallons of li- 
- quor, be 3 feet deep, 5 feet long, and 4 feet 
| broad, 
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n what muſt the breadth of a veſſel be, to 
8 hold 700 gallons, when it is to be 5 feet deep and 
.6 feet long? Anſ. 2 feet broad. 
Au. 18. Three traders, A, B, and C, have dealt 
in company; A put into the common ſtock, up- 
on the iſt of January 1000 l. B, upon the 5th of Ja- 
nuary, put in 500 l. and C, upon the 12th of Ju- 
ly, put in 800 |. at the year's end they balance ac- 
counts, and find 1801. gained. 2rer. each partner's 
ſhare of ſaid gain? Anſ. A's 96 l. 1 s. 4 d. B's 
8 471. 108. 14 d. C's 36 l. 8 s. 61 d. 5 
Ju. 19. Three penſons, A, B, and C, were part- 
ners in trade; A depoſited 1200 l. upon the iſt of 
January, and upon the iſt of April he withdrew 
co l.; B put in 60 l. upon the iſt of March, and 
r pon the 1ſt of Auguſt he added 2501. more; C 
rut in 5001. upon the 1ſt of July, and on the 1ſt of 
October he took out 100 l. At the year's end they 
balanced accounts, and find they had gained 300 l. 
vhat muſt each partner's ſhare of ſaid gain be? 
S Ar. A's 167 J. 125. 6; d. B's 96 l. gs. c3d. and 
Cs 35 1. 18 s. 5 d. 5 
23. 20. Three merchants, A, B. and C, jo'n 
heir ſtocks together, and make up 124001 with 
JW which they traded, and gained 2480 l. of which A 
gets 686 l. B 870 l. and C 9241. I demand what 
cach partner put in? Anſ. A 3430 l. B 43501. 
and C 46201, | 
91, 21. A footman travels 240 miles in 12 
days, when the day is 12 hours long; how many 
aqs will he take to travel 720 miles, when the 
day is 16 hours long? — Anf 27 days. 
.. 22. What is the intereſt of 200 l. for 3 
years and 4, at 5 per cent. per annum? 
anſ. 37 l. 1 . e 5 
Compound proportion may extend to 7, 9, or 
i given numbers, and an 8th, 10th, or 12th, 
number ſought, 5 


The 


9 


132 CourOUND PROPOR TION, 


= _— 


n py 4 
r 


The method of ſtating che queſtion depends 


upon the ſame principles, and the manner of pro- 
ceeding is the ſame, as in the rule of five. 


N. B. Every compound queſtion may be re- 


ſolved into as many ſimple queſtions as there are 


terms on the left hand of the middle tem. 
RuLE. To work any compound queſtion. 
Having reſolved your compound queſtion into 


all its fimple ones, ſo as the middle term of the 
compound queſtion ſnall be the 3d term in every 


fimple queſtion, multiply all the antecedents of the 

firſt ratios continually for a nem antecedent, and all 

their conſequents for the conſequent of a new ra- 

tio; and ſay, as this new antecedent is to its con- 
ſequent, ſo is the common third term to a fourth 
pi oportional, which is the anſwer of the queſtion, 
5 1 = 


"EXAMPLES. 


If 15 men eat 13 8. worth of bread in 6 days, 
when wheat is at 12 s. per boll, what will be the 


5 2 of bread to ſerve 30 men for 12 days, at the 


me rate of eating, when wheat is at 10 8. per 


boll ? 


WM 46: 6 + 
15:6: 12:13::30: 12: 10 which when re · 
ſolved to three ſimple queſtions ſtands thus. 


iq: 30: : 13 4th 
S322. - 
12310 


OY 
2 


And 1 $X6X12 30 210 13 the 4. 2. 


> 
* 
De 


"I: 


ea cf © 
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If 18 roods of ditching be wrought by 3 men 
in 16 days, when the day is 15 hours long; how 
mach will be done by 8 men in 4 days, when they 

work g hours a-day? Anſ. 55 roods. 
tif 6 yards of linen be worth 12 yards of drug- 
get, or 4 yards of cloth, or 30 yards of muſlin, 
or 60 lb. of tobacco; how many yards of linen 
will be worth 16 yards of drugget, 20 yards of 
cloth, 9 yards of muſlin, or 3601b. of tobacco? 


£ 6 „ 4 > mo. 
12: 4: 30: 60:6::16:20 29g: 366 
12: 16::6 4th 4 
4: 20 | 
302 9 
2 - - 
And 12X4X30X60=86400. Again, 16X20Xg 
$360=1036800 | 
86400: 6:: _— 


$64,00)62208,00(72 yards of linen. 
6048 


1728 
1728 


Tf 12 men build a wall 30 feet long, 6 high, and 
Z thick, in I 5days, when the day is 12 hours; in 
how many days will 60 men build a wall 300 feet 
long, 8 high, and 6 chick, when they work 8 hours 
each day? * 
„„ ² I C465. 
12:30;6:3:12:15::60: 300:8:6:8 

| ann 

20: 20 
3 8 
A: 6 
82 12 
* 


— 


134 ADDITION of 
And 60X30X6X3Xx8=2 59200 diviſor; again, 12 


XZOOXBXGX 122207 3600X1 $31 1040002 59200 
Selz days, 3 


If 100 lb. of Venice weigh 70 Ib. of Lyons, 
and 120 lb. of Lyons weigh 100 lb. of Roan, and 
80 lb. of Roan weigh 100 lb. of Toulouſe, and 
100 Ib. of Toulouſe 74 Ib. of Geneva; how many 
pounds of Geneva will 100 Ib. of Venice weigh ? 


* 5388 ld. 


ADDITION of VULGAR Fx A c- 
TION $. 


E VE on purpoſe disjoined Reduction 
and Addition, &c. of Vulgar Fractions, 
for this obvious reaſon, that the learner may be 
obliged to reviſe Reduction, after the intervention 

of Practice and Proportion; becauſe this ſecond 
review of it will make a deeper and more laſting 
impreſſion upon his mind, and conſequently 
render him more alert in the following opera- 
tions. 

As things of the ſame ſpecies and kind can on- 
ly be added or ſubtracted, &c. therefore, before 
we begin to add or fubrradh, c. fractions, you 
will N 


Obſerve, x. If you have i integers mixt with your 
fractions, firſt of all reduce theſe i integers to the 
form of a fraction; thus, 8—3=3—3. 


Obſerve, 2. If you have mixt 3 reduce 
them to improper fractions; thus, 814 2 +4: 


Obſerve, 3. If you have compound fractions, re 
duce them 2 Ample ones; thus, 3+3 of 5=5 5=9 


++ 


R. ULE, Reduce your fractions to a common 
denominator, 


*— — — = 4 I T's 
— —— " 4 p * YT = * 
—_— — D 8 * 
- - 
hd 0 . * 
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denominator, (if they are not already ſo), and add 
the numerators only, continuing your comma 
denominator. 


- 


4. ny pr po” 


EXAMPLES; 


eri 
I 144=32 34 888 12314 | 
3 63+$=9+$=1} SU 


1 
ee = 
n 5. n e btn} | 


Or thas, ATA. 


Add of a pound to 4 of 4 ſhilling, Anſ. 
18 8. 3 d. 


Add 2 of a penny to g of a pound. Anſ. 28. 
3 d. 15 f. | * 
Add of a pound Troy to r of an 02, Af 
6 ol. 11 pot. 16 oe. 


Add F of a yard to 3 of a foot. Anf. 2 feet 
2 inches, 


. 
1 Add of a day to 2 of a an hour. Auſ. 8 . 
_ 6 30 — | „ 


Add 2 of a yard, 1 of a foot, and; of a mile. 
Hof. 1540 youds 2 f. y inches. 
3 M 8 U B- 


Cer” 


Mott. 


** n 


Toe SUBTRACTION of 


: SUBTRACTION of VULGAR 
FRACTIONS. . 


| * 


Educe your fractions to a common 
denominator, (if they are not fo 
already), and ſubtract the numerators only, cou- 
tinuing your common denominator. 


1. as: mm. 
mn 28 122 . — 2 
3.— 2 8 EE 
+43 f- 
5. of -= 


From 4 of a pound take of a ſhillig, Au. 
98. 34. 
From: of «ſhilling take 4 of a pena) Anſ. 
1 N 
: From I of an ounce take 4 of a pt. 11 
pwts 3 gr. 
From f of an Cor take r of a pound. ul. 
I qr. 27 Ib. 6 oz. 10 dr. 


From 7 weeks take 97 days. Anſ. 5 w. 4 d. 
7 hours 12 m. 
From 4 days 75 h. take I day 9g; hours. Anfe 
2 days 225 hours. 
MULI- | 


1 — 
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MULTIPLICATION of Vulcan | 
FRACTIONS. 


Uitiply the numerators for the numerator 
of the product, „„ for 


— 


EXAMPLES. 


1. = 
2. FB INNEN =6F=67 
3. 1 PE =4T 


+ JF t rt 


1 7 "4. re 17 
by 5 ot 11. Auſ. 277. 


D i v l $ 0 N of VOLGAR Fracrions, 


r Uliply e viz. the numerator of 
the dividend, by the denominator of the 


Gvitor, for the numerator of the quot, Oc. 


"Ede 


_ irn ir 


2. ) 81) KTI 
M 3 * 


— — — —— — 


— 
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3. 60287) 7( 55 Tr 
4. 3)23(=}) FP . | 
5. 5/7 of 7 6) * EAT 


Divide 3 by 4. Auf. * 
Divide 99 by 108. Anſ. Nr. 
Divide © 4p by ; 7 of 4. Anf. 217 . 


PROPORTION of VULGAR 


FRACTIONS. 
ww 
: 
Roportion of Vulgar Fractions is ſtated and 
_ _ wrought preciſely by che ſame rules as Pro- 
portion of integeis; only care muſt be taken to 
reduce ſuch fractions as require it, the practice 
whereof will be rendered very eaſy by the — 


won of the following 


EXAMPLES. 


2 3 of a yard of filk coſt 3-40. what wil 
27 yards coll 
b 3 
15 zn 22 —̃— 9268 9361. 
What coſt 16 yards of broad cloth, at 2 3. . 6d. 
per quarter? | 


. I. 8 . 
4:1: = ) (81. 


e 


* 

TT * 8 Fa 0 * 24 R PRE 46 
vs MA Nr 4 $854 4 3 3 
þ * * Mag „ ; 

„ ' 4 8 1 


coſt:? * 


Vulcan FaacTions, 1739 
If 5 of a yard of velvet coſt 15 s. what wlls 
* | 
\ 4 8. 
Ti 5 E (ie 16 


When 84 of holland coſt 2 1 25. 64. 
what will 4 0 TT coſt ? 
s, 1 
7 7 SENTED IG 

12 yard of cloth VEE . 94. what will 15 

yards colt ? FAS, 

* £6 4 * 

ff 1 1 © Nan 12 6 


If 3 2 of a lb. of ſugar coſt 4 d. what will 1 Crt. 


7 bb. J. lb. TERS I : J. 7. 2 
Zinta ut f :K 9 95. 
If 1 Ct. of ſugar coſt 50 8. what will 4 of a lh, 
coſt? e 
3 # Ib. «df. 
1 248 or el 1, 
IE 25 men do a piece of work in 8 weeks and 4 


days, how many men will do the ſame Piece of 
work in 3 weeks and 3 days ? 9 


. . W. 


"" :25 = * Ebutt. | 


9 ADDITION, &, 


If 72 Cwt. 2 qrs- 4 lb. * 1571. * what vil : 
168 Curt. 8 Ib. coſt ? 1 
7 0 


1 Cut. 1 0 


6 = 4 90 FT — by 1 FO, IT 2 Wy N 
72121 . 157 * 168 rin: 1 2 2222 > 


12 
) 9. 2285 638 2845 7 282364 4 11. 


ADDITION and S UBT RAC. 
TION of DecrMats. 


RoLE. ORK as in integers, but aa 
ber to place all your decimal 
points preciſely below each other. 


EXAMPLES& ADDLTLON. 


75 86.5. 
395. 1272225 
5. 18.75 
525 24.5 
78 92.865 
125 
306.34 
3-675 3 
Miles. a © 
41.8102 3-18104 
140.037 1.14 
18. 10 7.18r 
7.8141 3.7121 
16.4612 13.119817 


7.81 36.071 


* — — 
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EXAMPLES of SUBTRACTION. 


"| _—_ 8 

275 | 26.35 | 

475 55.375 
Years © Weeks 


From 1081.761 127.1 
Take 10.00012 6-1 . 


Menthe Ells 
From 6100. 172618 


Take 6.100 . 0e 


— — 


MULTIPLICATION of 
DECIMALS® 


UL * Work us in integers, and give as 
many decimal places to the uct as are 
in both factors; but if N ſo many 
Places, you muſt ſupply chat defect by adding one or 
— xp A 155 


E X. 


£42 DIVISION of Decituats. 


EXAMPLES. 


Mult. 785 1706.85 
„„ © 
3925 38425 
5495 — 
58875 2 
125 8674 
28 054 
6256 34688 
250 43360 
03125 00468288 


DIVISION of Dgcinars 


ULs. Work as in integers, and allow as ma! 
decimal places to the quot, as the dividen- 
has more than the diviſor. 


| 


| ; 


. 


n 
— 
- 
i 
« 
© 
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„ v 


EXAMPLES. 


| 


| 


| » 


3.75)87.94345 (23-451 
75 | 


1294 
1125 


1693 
1500 


ov — 
* 


„ —˙˙ 


* 


32.5)76.75(3 
650 


144 DIVISTO N of DEcIMALs. 
Or it may be continued to a decimal, and ſtands 
thus: | _ / 


2\ : 
| 
2 
a 
5 "2 


3-25)76.75(23-615 = 
= _ 4 
1175 I 
975 4 
2000 g 
1950 : 
500 . 
325 K 
1625 1 
—— 3 
| * 
ci 
a 
f 


N. B. If your diviſor has decimal places, and 
your dividend has none, or if your diviſor has 
mer decimal places than the dividend, ſupply 
the deficient places in your dividend with ciphers, 
and the quot is an integer, as in the following 


E X- 


<2. 
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EXAMPLES. 


3-25)7968( 
3-25)7968.00(2451 
650 


1468 
1300 


1680 
1625. 
go 
1 
225 


— 


bu I. 10 8. to each. 


10)875(87. 5 =87 10 


2.375) 7688.50 


2.375) 76 58. 5003224 


715 
3335 
47509 

5850 
4750 


11000 
9500 


1500 


— — 


Obſerve, 1. 11 your diviſor is 10, 100, 1000, 
Wc. and your dividead an integer, cut off from 
che dividend as many decimal places as there are 
1 in the diviſor, and you have the Wer. 


For 875 1. divided among 10 men, give 27 


4. d. 


100)87;(=8.75=8 15 
1000)872(87; = 0.17 6 
10000)875(.0875 =o 1 9 


18 


Obſery e, 
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ment the number of decimal places in the diu. 


gets 2.873=2 l. 17 s. 6d. | 
1 
10) 28.752.875 22 17 6 o 

100) 28.750280% % 5 9 oO 

Icoooc) 28.7 50.0 2875 060 oO 6 3 


INFINITE DECIMALS. 


I Ninke Decimals are ſuch as repeat either the 
1 ſame figure, or the ſame circle of figures in- 
n 5 
Hence they are diſtinguiſhed into infinite re- 
peating, and infinite circulating fractions. 
Infinite repeating decimals ariſe from the firſt 
prime number 3, and its Compounds, as denomina: 
n 1 
Infinite circulating decimals ariſe from the two 
prime numbers 7 and 11, and their compoſitcs. 
I ſhall begin my Arithmetic of repeating deci 
mals with one particular rule. 


places till it is limited, i. e. till it is determined 


' ply them by 4, the product (if leſs than 24) gives 
two places more in your decimal; if the product 
is 24, or more, add 1; if 48, or more, add 2; 
if 72, or more, add 3 for the two following 
places. If the two figures fartheſt from tue 
point excced 25, 50, 75, multiply the exceſs by 


47 


. 


Obſerve, 2 If your diviſor is 10f 109, roco, | 
&c. and your dividend has decimal places, aug. 


dend by the number ot ciphers in the diviſor, 
and you have the quot. Thus, if 28 I. 15 8 
=28.75, are to be divided among 10 men, each man 


#4 w%c4 3 * n * 9 5 . 1 * ey | N P a Rane = * 4 . 
r lo, nm ws oo fo dnp IP 
. £ 5 . o 4. * * a v — By 7 4 1 4 by TY - . * 


To continue any decimal of a pound of three Bi 


whether it is finite or infinite: if the two figures 
fartheſt from the point are leſs than 24, mult- 


4 


22 ww — %H 


899 A 


£& www 


INFINITE DECIMALS. 1% 


co, 4, as before ; contiaue this multiplication of the 
VE cwo laſt figures by 4, and adding as above, till 
ou at laſt terminate either in 25, 50, or 75, and 
or, then your decimal is l mited and finite; or in a 
* repeating 3, or a repeating 6, and chen it is limited 


Dir ect ons for regulating infinite repeaters, are 
as follow. 


1. They muſt not be limited under three decimal 
places. 
2. Nor then, unleſs they have, at leaſt, one re · 
Y peati-g figure, | 46 ; 
3. la Addition and Subtraction they muit ex- 
ceed the longett finite, by at leaſt one place, and 
& muſt all have the ſame number of places among 
themſelves. „ 
4. In Addition and Multiplication, for every 
Jon the right hand, carry 1 to the next place; 


* 


* 

vl 
"as 
Pn 


IN : and in Subtraction borrow 9 on the right hand. 
two EXAMPLE of AvpvirTtion. 
8. js, | : ä | 


£4: 4 1 


92 10 6. 3= 82.528125 

66 14 1= 66. 7052083 
72 15 4 2= 7276875 
98 10 3= 98.5 322916 


0= 7949333333 


I 
7 
65 13 4 o= 65.6666666 


4.406 2 1=466.1343750 
— — — 
N 2 E X- 
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Exaueies of SUBTRACTI ON, 
L424: 
10 6 3=82.528125 
14 1 1=66. 7052083 


16 _5 2= 2=15.$129166 


* 
— — 


+ & 4 
14 1 1=82.7052083 
10 7 3=25 5322916 


3, 5 2=57-1729366 


ExauPLes of MULTI PLICA TI ON. 


27.388332 79566 
> ES 
1394166 39833-333 

— e 


84.777 
800 


67822.222 


the right-hand 


the repeating ii 
multiplication 


then multiply 
take 4 
multiply your 


gure into ; of 


 Piy your other 
allow no decim u place to th. product for the re- 
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N. B. If your multiplicand is iafiaite, and 
your multiplier has ciphers, (as in the three laſt ex- 
amples), on the right hand, multiply the ſigaifi- 
cant figures only; and initead of anne xing the 
ciphers to the right hand of the product, repeat 


figure of the produtt, as often as 


vou have ciphers, et 
What is the price of 1000 ſtones of hay at 4d, 
x f. per ſtone? | 
d. . 
4 1. 0177083 0177083 
1000 
— L 8. d. 
117.7083333 17 14 2 


If the multiplicr has a repeating infinite, ſet 


zures beyond the right-hand figure 


of the multiplicand, as we d vith ciphers in the 


of integers; and if the repeating 


figure is 3, firſt take + of the multiplicand, and 


your other fi-ures; it it is 6, 


of the muluplicad twice, and then 


other igu.cs . but if is any 


other than 3 or 5, firſt mu phj that repcating fi- 


the multipuc ad, and then multi- 
A-ures la ail theſe three cates 


peating figure or figures in the multiplier, 


EXAMPLES of each caſe. 
3)728.25 Again, 3)796 
= # 6.0233 2.6333 
F=24275 2265333 
582600 4776 
436950 2592 
496-375 N 3 2096. 1333 


15% INFINITE DECIMALS. 
3)877-5 
— -:. $333 
Erg 5 


21 89.73940 


3)7 5-46 9)7989 9)68.85 
244666 47-555 0. 111 

22515333 | 5 22.65 

as ok er 5 

30184 4438333 

15092 ' $5923 

— 31956 

186. 134666 — — 

N 379921333 


What is the price of 6484 ann 
73 8.4 l. per yard? 


3)648.s 
0.666 


2 eee 
2161666 


432. 333132 68 
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In 496+ ducats, at Gs. 2 d. each, how many 
pounce Sterling? 


Naas 
2333 


2=1 52166 
36520 
236950 


. 4. PA = 


140.754166=140 15 1 


N. B. 1 merk=;{1. Sterling=o55 


910363. 5 
: _ 255 


41515 
5 


— . 
375. 755575 15 


DIVISION of ISAS REPEATING 
XZ yr _ Dxcneats. FA 


on ** 2 


if your diviſor is kite, and your dividend in- 
jũznite, in continuing your work, inſtead of annex- 
ing ciphers to the remainder, annex = repeat- 
6 figure of the dividend. * 


xf INFINITE DECIMALS: 
EXAMPLES. 


How many bolls of meal, at 5 1. 15s. Scots 
each, will you buy for 562 L. 11 s. 8 d. Scots? 


B. 
5-75) 561. 583(97-666 
$175 


5 . "a 


3450 | 


383 


I your divifor is infioge, in continuing your 
diviſion, inſtead of annexing ciphers to the re- 
mainder, annex the right-hand figure to the re · 

mainger, : as in the following 3 


INFINITE DECIMALS. 133 


EXAMPLES. 


Divide 684 1. 12 8. 8d. among 5 men, fo as 4 
ſhall have equal ſhares, and the 5th only halt a 


: , 4. 4. d. 
4.50684. 633 (1 52. 1,407, A152 2 1 
45 
234 
225 


VII INFINITE DECIMALS. 


Divide 4861. 16s. 8 d. among 4 men, ſo as three 


ſhall have equal ſhares, and the 4th only 4 of a 
ſhare ? 


0 1 
3.7 5) 486. 8 82219 16 A 


, 37S 
11106 
750 
3683 
85 3375 


303 


3000 


INFINITE DECIMALS. ws 


3 


98 men divide 3469 1 38. . them ſo as 


87 of them ſhall have equal ſhares, and one of 
them on!y + ſhare. 


\ * 


4. 3.» 6 
eee 150086. 97 : 19 : * 


— 5 


524000 


85 oo 


* 


356 INFINITE DECIMALS, 


41 men in company gain 257 l. 130 8. 4 d. of 
39 arc quis have ſhares, and the other 
& are to have 4 , and the other 4 ſhare : 


| 
| 


4. „ & . 
39. 2330255 6666.468626 9 42 
Z= · 5 23900 % ! 
7.333 


— 186666 
8333 159333 


273333 
239000 


343333 
318666 


246606 
23900 


7666 


A 


- INFINITE DECIMALS. r57 


A man left his eſtate, amounting to 4765 l. 
18 8. 8 d. among 12 relations, to be divided in 
the following manner; viz. 6 of them were to 
have equal ſhares, 4 of them + ſhare each, and 


| two of them + ſhare each: Quer. how much each 


perſon received thereof? 


r. 25 and 1.333 7.833) 4765.933608. 477 


. * 
+ 65953 
50 62666 
1.833 | 32666 
bY 31333 
yo 13333 
„ 7833 
55000 
54833 
166=2 V. 
6 get 3660 10 oO 2 
5 WS 4028 
». 304 4 2 2 
[Proof /. 4765 218 8 0 


In caſe your diviſor is an 
che ſame ſimple figures, as 11 
the following notandum 


+0 


infinite, repeating _ 
I, +333» +5553 take 


N. B. 


258 INFINITE DECIMALS. 


dividend by 3, 


n 2, JE your diviſor is .333, multiply the 
dividend by 3, and you have the quot, vi 
Thus, 468.433+,333=1405-3 D 
333) 468.433 
1405. 300 
N. B. 2. If your diviſor is. 666, multiply the 8 


and givide that product by 2, and a 


you have the quot. 


D.vide 432-333 by .666 


Or multiply 
as 12 


666) 432.333 
2) 1297.000 
648.5648 1, 105. 


by 1.5, which is the fame ching f 


432.333 
1.5 


"2161.666 
423.333 
648.5000 


N. B. 


4 INFINITE DECIMALS. 159 


N. B. 3. If che diviſor is. 111, multiply che di- 
vidend by 9, and you have the — 


Divide 76. 074074 by 111 


111) 76.074074 
6 . 
— 1, d. 
684. 666666=004 13 4 


If your diviſor is any other repeating figure (than 
333,666, .111), as ,555, multiply the dividend by 


9, and divide the product by the EY figure, 
and you have the quot. 


Thus, divide 836.333 by 555. 


936.333 
1 


5) 7527-000 


1 
1505. 1505 8 


Or mukiply the dividend by 1.8, which is the 
with Þ ? 7 


836.333 
1.8 


1805. 4000=1505 8, and ſo of all the reſt. 


"Os 


We 


, . ⅛ ùet. a LL ED —— — — 
: by 4 K 


166, INFINITE DECIM ALS. 


We ſhould now treat of circulating decimals ; 
but their proceſs being extremely tedious, they 


would ſwell this treatiſe beyond what was origi- 


nally intended, and beſides we reckon enough has 


been advanced to illuſtrate decimals in general. 
However, ſuch as incline to ſtudy them, will find 


them fully treated of cither by Mr Cunn or Mr 
Wright in their reſpective treatiſes upon fractions; 
therefore we ſhall conclude the doctrine of deci - 
mals, by a few examples, which will ſerve to illu- 
ſtrate the rule of Proportion of decimals. And 
herein it will ſuffice to obſerve, that all the frac- 
tional parts muſt be brought into decimals, and 
then proceed with the operation according to the 


rules already laid down for Proportion. 


EXAMPLES. 


If I pay 3 1. 16s. for 182 yards of cloth, what 
will 322 yards of that cloth amount to? 


b bo b | ne 8 
18.5: 3.8 :: 32.75 
3.8 
EE 26200 | 
9825 a 


18.5) 124450 (6.72y1. =6 14 6 


PR O- 


PROPORTION of Dein Is, 165 


4 | C 

i. 

28 0 EE 
PROPORTION of Dzcuats,' 
n El ng 
i HAT muſtthe penny-loaf weigh, when 


' wheat is at 10 8. per boll, if the ſaid 
aa weighs SE Ounces, nnn 68. 8 d. 
boll? 


t- 
19 
le e 
1 
332 65 3 5 
— # 
1666 
16666 


1 92. Put. 87. 
5) 1.8333 (3-666=3 13 7 


mount to ? 


Cut. IL Cut. 


5125 
3250 


8 


40 


3 025: . 16.25 


- <5) 40625 (.81 > 


Then 40.872527 100 : 
100 


120 


— 


40 


162 PROP ORTION of Drcinars. 


If the carriage of 2 Ct. for 46 miles coſt 6 d. 
what will the carriage of 164 Cut. for 100 miles a- 


46 green Can 0 7 


P ROPORTION of Dectuars. 163 


5 If the beam of a balance be 8 1 inches long, 
and cheats at the rate of 7.5 l. percent. how much 
is the one end ſhorter than the other? FI 


3»? 


107.5 
207.5: 81 :: 100 


— 207.5) $100.00 (39.361445 inches for the 
( end. 


— — — 


1625 


207.5: 81 :: 107.5 
—_— 2 


1075 3 5 
8608 | 
207. 5) 87075 (41.9638 554 longeſt end 
300361445 ſhorteſt 


8222 — 


In. 2. 9277 10 4 


Decinal TaBLEs, 


T | | Avoirdupois. | 


11, Sterling the integer, | 112 Ib. the integer. 
| OS. CE +25=1 qr. 
_. 004166=1 d. 089281 ld. 
«0010416=1 fo 0005 58=1 02. = 
„ 


"Trey — 


16% DECIMAL TABLES. 
Troy Weight. 

1 lbb. the integer. 
0833321 oz. 


04 1606=1 pwt. 
| -000173=1 gr. 


Time. 


1 year the integer. I day the integer. 
 «002739=1 day .04 1666=1 hour 
.000114=1 hour | _.ooo694=1 minute 

.0000019=1 minute | ,00001157=1 ſecond 


_ Cloth meaſure” | - Liquid meaſure. 
1 yard the integer. | 1 gallon the integer. 


+25=1 qr. .125=1 pint 
 +0025=1 nail .0625=1 chop. 
55 0078125 gill 
Corn meaſure. Land meaſure. 
1 boll the integer. I acre the integer. 
25 1 firlot 25 Ai rood 
«062 5=1 peck | 0625 1 fall 
©015625=1 lippie | 0001736 ell 


I) be uſe of theſe tables will be very evident by 
the following " | 


EXAMPLES. 


It is required to find the decimal parts equivalent 
© 17 8. 9 d. 2 farthings. | a 


| «O=I 8. therefore 17X.0 5. 8 5217 3. | 
©04166=1 d. therefore 004 166X9=.037494=9 d. 
©, ootogIG=:Ft. therefore .0010416X2=.002083=2t, 


Conſequently their ſum is 889577=17 * 


—"Y 


DECIM ALS. 16 
is the ſum of 3 of £ of Z of a ſhilling, 


when added to ⁊ of a guinea ? Note, a guinca the 


integer. 
2 of x of es which reduced to a decimal, is 


1.025, and .025 25 of @ ſhilling divided by 22, quotes 
00119 of a youns and & x of a guinca is 275. | 


87 5 
0119 
ſum — 4 x 


—— 21, and þ of 30 ſhil- 


| 9 
15s and þof 30156 
75 6 
1 „5 
30.00 18. o 
8 
ſum 48 ſhillings; 


What is the fur of 7 of a crown, and 4 of » 
pound Sterling ? 


quotes ao of al. 


and + of a pound = 8 Is 
Wen 
R— — 4. 4. d. 


Tof a crown =875, which @rided by 4 2 


1.0187 551 0 43__... 


What i is che difference betwixt 3 5 of a guinea, 
and 3 of a crown? 


| 50 = 8. 6 d. 


What is the Kfcrence betwixt i of a pint and 
1 of a gil? 


1 of a gill=.75, and Zof a pint=.37 5 
16 gills in a piat- 


— 


6.000 
75 


Difference 5.25 gills. 


What is the difference betwixt 3 of 2 ells and 
of a fall running meaſure? 


| 32.875 and I . 
3 3 


1.750 1-2 
1.2 | 


„ 


552. 2 grs 


„ 


Wy as 


£ 
my 
wy 
41 

"s 

#% 
1 
8 
7 8 
1 


-& 
* 
43 
1 
'H 
$=4 
+ 
«4 
E 
* 
— 
CE 
$3 
4 
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EXTRACTION of the Squanz 
2 Ro or. 


— 


INNO extract the Square Root, is to find the 
ſide of a ſquare figure; but numerically 
ſpeaking, it is to find out ſuch a number, which 
multiplied into itfeif, will produce the number 
given. 


Thus the ſquare root of 64 is 8, and 8 times 8 
is 64. ok 


Rol x for extracting the ſquare root, point 


under the figure on the right hand, and then paſs 


over one figure, and thus point on till you have 
pointed off all your figures, remembering always 
to paſs one; then find the root of the figure or fi- 


gures of the firſt point towards the left hand, and 


let it down by way of a quotient; and it being mul- 
tip ĩed into itſelf, ſet it down under the firſt point, 
and ſubtract them; then to the remainder you will 
ſubjoin the two figures of the next period; next 


double your quotient, and ſet it down by way of a 


new divifor, and then aſk how oft you will get this 
new diviſor out of your laſt period and remainder, 


ſettiog down, both in your quotient and diviſor, 


the number of times you can get this new diviſor ;_ 
then nuitiply your diviſor by the laſt found figure 
in the quot, ſctting down the. product under your 


Period, and then ſubtract, and thus proceed unto 


the end. 


A 


168 EXTRACTION bf th 


X 


on 


A TABLE of Roo rs or PowERs, 


Ap duo; annoy, in punoy 2q a0¹/ꝗẽ,He 3004 aon spang - 
*4IPUTEWaA kKue JNOUYA no PUNOF Arx 81 100 ↄjoꝗquu sar nbg 1 * 


plogoun 242 P2JJP.NX2 3q 02 248 $1001 2JOYUM $122qurigy H N 


b4 


* 


1959 | y60b fr | 9671 o 


09 


9097 | ig for | $19mod wb 40 822ejpenbig 
161 | z15 | £bE | giz [Fei bo | da | g [Ii  *s423m0d pf 40 tn 
1g [9 | 6F | 9t 1% [gi Per od PT 40 $24enbg | 
+ 2 87 BE RE A BA HD LY BG I and Ji 30 noh 


— —— — - 


7 
4 
— 


SQUARE RO O T. 169 
EXAMPLES. 
Extract the ſquare FAR of 121. b 


e 


; "© 1 | 
7 21021 © : 

| 21 

* — 


demand the ſquare root of 7225. 


7225(85 
16 ) 825 
; 825 


What is the ſquare root of 15625 ? 
15625(1 25 


2 
22)56 
ö 
2450) 25 
3 o'$ 


What is the fquare root of 503849851 562 


* 2 


3 What 


170 EXTRACTION of the 
What is the ſquare root of 4512.81261? An 


68.549. 
What is the ſquare root of 3. 1721812 ? Anſ. 
178106. 
What is the ſquare root of .0007612816 ? An. 
02759. 


It it is required to extract the ſquare root of a 
vuigar fraction; 

RU LE. Firſt reduce the fraction to its loweſt 
terms, and then extract the ſquare root of the 
numcrator for a new numerator, and the ſquare 
root of the denominator for a new denominator; 
but if the fraction be a ſurd, reduce it to a decimal, 
and then extract the ſquare root of it; but be ſure 
that the decimal conſiſt of an even number cf 


places, as two, four, fix, we: 
EXAMPLES. 


What is the ſquare root of 39:30 An. 4. 
For the greateſt common meaſure of 394+ is 
761, therefore 262)34243=2. the ſquare 1 root of 


which is . 
What is the ſquare root of 3455 > Anſ. + . 


What is che ſquare root of 5942? Anſ. 3. 
SURDS. 


What is the FUND root of 3353 ? fem gab. 


| Tremainder. 


If a mixt number is given, to extract the 1 root 
ther cof, 


RuLE, 8 che fractional part of x the mixt 
number to its loweſt terms, and then reduce the 


mixt number to an improper fraction, and ex- 
tract 


Un . 
tract che roots of thee numerator and denomina- 
tor; but if it be a ſurd, 1educe the fractional 
part to a decimal, and annex it to the whole 
number, anc then extract the root. ä 
What is the ſquare root of 3735? Anſ. 65. 
= What is the ſquare root ot 7017 a ſurd? 4. 
8.704 rremainder. : 


E:XTRACTION of the CUBE 
b „ | 


Cube number is that which is contained un- 
£ der three equal numbers, or which is e- 
audi. cqual, 1 = 
380 ù is a cube number contained under 3 equal 
numbers, to wit, 2, 2 and 2, for 2 times 2 is 4, 


tained under 3, 3 and 3, for 3 times 3 is 9, and 3 
© times 9 is 27; and fo or the reſt, as in the table, 
page 168, where we have inſerted the cubes with 
& their genitive equal numbers as far as the nine di- 
gits. And when it is required to extract the cube 
root of any given number, we have nothing to do, 
but to find that equal number of which it is compo- 
fed; ſo if the root of 64 was required, it would be 
found to be 4, as in the table; here 4 is the root, 
or firſt power, and 4 times 4 is 16, the 2d power, 
and 4 times + 6 is 64, the 3d power or cube. . 
Ss Of cube numbers to be extracted there are 
three ſorts. 5 
1ſt, Single. 
 2dly, Compound. 
„ Ja, Irrational. 
Single are all ſuch cudes as are compoſed or made 
uo of any of the 9 digits, of which ſort are thoſe 
in the foregoing table above referred to. 
Compound are ſuch cubes as are compoſed of 
2 more 


and 2 times 4 is 8; and the cube number 27 is con- 


172 EXTRACTION of the 


more ſigures than one, as 1000, whoſe root is 10; i 
1331, whoſe root is 11; 1728, whoſe root is 12, &c. ö by 

Irrational are all ſuch cubes, whoſe root can. 
not be diſcovered by art exactly, neither in whole | 


numbers nor fractions, but ſomething will ſtill re- gu 
main; there being no proportion yet found be. th 
twixt an irn ational or ſurd number, and its root; e 
ſuch numbers are 5, 7, 36, 160, 1526, &c. = 

The extraction of the cube root participate . 


ſomething of diviſion, yet much more difficult. 
The root of any ſingle cube number is found by 
inſpection, as may de ſeen in the foregoing table. 
But if it be a compound cube number, it muſt 
be prepared by pointing thus : make a point a- 
bove or under the place of units, and then omit 
ting two figures, point every third figure, and as 
many points as your numbers contain, fo Dany fi- 
gures will your root conſiſt of. 


Rv LE 1. Find the root of your ales to- 
ward the left hand, which root ou by way of a 
quotient. 


2. Place the coke ot the root found as above, 
below your firſt period, which cube muſt be ſub- 
tracted — ſaid period, and then bring down 
your ſecond period, and annex it to the remain- 
der, termed by ſome the reſolvend or dividend. 


3. Divide ſaid reſolvend by juſt 300 times the 
ſquare of the number in the quot ; and then aſk 
how oft this diviſor is contained in your reſolvend, 
and place the number of times in your quot; then 
multiply ſaid diviſor L. the laſt figure in your 
quot, and place this product below — refolvend, 
| with a line betwixt them. 


4. Square the laſt found Ggure | in your quot, 
1 * it 2 the other figure or figures 
therein, 


nN 


CUBE ROOT. 173 
therein, the product of which, when multiplied 
by 30, youll pace below your- laſt line. 


5. Then place the cube of your laſt-found fi- 
gure in the quot, below theſe two lines; which 
three being added, ſubtract their ſum from the 
reſolvend; and thus proceed till all your periods 


are taken Sue. Note, that theſe three lines are 
called by ſome ſubtrahends, and by others ſubdu- 
cends. 


EXAMPLES. 
Extract the cube root of 46656. 


| 46656(36 
3 1111 


2700 19656 reſolvend or dividend. 
16200 
'Y a | fubreahend or ſubducend. 


« 


I 206 Ez. 
000 
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What is the cube root of 67337 3997125? 


$12 $ 
19200) 161373 1ſt Dividend. 
"220000, = 
11766 Subducends. 
343 
Sum 146503 


2270700) 14870097 2d Dividend, 


13624200 | 
53960 |  Subducends, 
216-7 


Sum 137 18376 


230212800) 1151721125 3d Dividend 
1151064000) 
__ 6570004 Subducends 
AD 125 | 


1151721125 


* 


. (o) 


CUBE 1 ö r. 


{ What is the cube root of 444 194.947 (76.3 
0 343 
14700) 101194 


— — 


1732800) 5218.947 


5198 400 
20520 


— 
5218947 
(6) 


N. B. If any thing remain after having extract- 
ed the cube root of any number, you may add 
3, 6, or 9 ciphers, and proceed as before: and if 
& you are to extract the cube root of a decimal, the 
foregoing rules muſt be practiſed, juſt as in any 
whole number. ot | 


EXAMPLE. 


What is the cube root of .0001416002 


* 


* 
} a 
* : 


176 Of che CUBE and 


If a vulgar fraction or mixt number be com. 
menſurable to its root, prepare it the ſame way as 
preſcribed in the ſquare root, and then extract its 
cube root. | | 


EXAMPLES. 


What is the cube root of MH: Anſ. J. 
What is the cube root of 3385 ? Anſ. 4- 


* 


But if it is a ſurd, it muſt be reduced to a de- 
eimal, thus .763 is the cube root of 8. 


Tar CUBE and 8 QUARE 
ROOTS xEepvuced To PRAC 


ere is an army conſiſting of a certain num- 
ber of men who are placed in rank and file, 
. e. in the form of a ſquare, each fide having 472 
men; I demand how many mea the whole ſquare 
contains ? REES. 
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The floor of a certain great room is made exact - 


ly ſquare, each ſide of which contains 75 feet; 
$1 demand how many ſquare feet are therein? 


F 


< I». 
FS 
375 


- $625 


Suppoſe 12544 ſoldiers are to be placed rank 
and file in the form of an exact ſquare, I demand 
how many will be in the front, and how many in 
depth ? - IE 


12544(112 
1 | | 
21025 
Ts 21 
222(444 
444 


A certain ſquare pavement contains 197136 
ſquare ſtones, all of them of the ſame ſize I de- 


mand 


178 Of che CUBE and 


mand how many are contained in one of its ſid es? 


197360444 
16 


84) 371 
336 


884) 3536 
3536 


The wall of a town being 17 feet high, which 
is ſurrounded with a mote of :> fcet in breadth, 
I demand the length of a ladder that will reach 

2 the outſide of the mote to che top of the 


-. 


20 689) 26.248 
17 20 4 
I7 —— N 
_— a 45) 289 
289 +289 276 
689 522) 1300 
ben Ras 
: 5244) 25600 
19976 
Sh 52488) 462400 
-- 419999 


42490 


Suppoſe 


SQUARE ROOTS: wy 


* Suppoſe a cellar to be dug that ſhall be 12 feet 1 
every way, in length, breadth, and depth; how | 
many ſolid feet of carth muſt be taken out to 
complete the ſame ? Anſ. 1728 feet. 


If a cubical piece of timber be 41 inches long, 
41 inches broad, and 41 inches thick ; how many 
cubical inches does it contain? Anſ. 68921 inches, 


Suppoſe a ſtone of a cubical form to contain 
474552 inches, what is the ſuperficial content of - 
one of it ſides? © Ss | 


| 474552(78x78=6084 inch. 4, | 
343 | 
1479c)131552 
11 7600 


134⁴⁰ 
512. 


131552 


If a bullet ot braſs of 8 inches diameter weigh 


72 lb. what will a bullet of braſs weigh whoſe die 
ameter is 4 inches? 


512 :72 :: 64 
ls Tha 


288 
97 
; 512) 4808 (9 lb. dof. 
3008 


—— 


— 


16 COMPOUND INTEREST. 
If a ſhip of 100 tun be 44 feet long at the 
keel, of what length will the keel of a ſhip be of 
220 tuns? | . 


The cube of 4485184 
5 100 : $5184 : : 220 
e 
1703680 
1703686 
1,00) 1 87404, 805722 5 feet Any. 
125 


7500)62 404 


52500 
7350 
343 
60193 
2211800 


COMPOUND INTEREST. 


w—— 5 


6-1 
7 Hen the amount of any ſum at com- 
pound intereſt is required; RuLEe, find 
the amount of 1 l. for any number of years at any 
rate per cent. by which multiplying the ſum pro- 
poſed, the product is the anſwer. 
Thus, intereſt being at 5 per cent. 
1  100:105::1: Log 
2 100: 105::1.05:1.1025 _. 
3 100: 105: : 1.1025: 1.157625 
4 


100: 1056: : 1.157625 : 1421550625 


COMPOUND INTEREST. 18: 


av = 


The letters made uſe of in compound intereſt 


R, the amount of 1 1. for 1 year, 


A, the amount, 


2 4 
00 .' 
3 
1 
3 
— 

2 

3 2 
13 
223 
= 5 
8 8 
A N 
12 
. - 
47> 
"= 


I year, 


k 9 


Ld 


|: $8} or , | So -  | oe] ue 
$60*1 46 Lor | L Sho: 46 
60˙· 6. „ * 
een | ®Þg | -go'n 9  SEo't 1 
go 'r 8 [S801 1 
- e 424 11 30 *1U22 48d |. 1130 u 2 4 
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182 COMPOUNDINTEREST. 
1ſt, When P, T, and Rate are given, to find A, 
RvuLE. — 


EXAMPLES. 


What will 225 1. amonnt to in 3 years time, at 
5 per cent. fer annum? Anſ. 1.05XI.05X1.05;= 
1.157625, then 1.157625X225=260 l. 9 s. 33 d. 

What will 200 J. amount to in 4 years, at 5 fer 
cent. per annum? Arſ. 243 l. 2.25 8. 

What will 450 l. amount to in 5; years, at 4 per 
cent. per annum? Anſ. 547 l. 9s. 10 d. 2. 05363008 

What will 500 J. amount to in 4 years, at 5; 
per cent. per annum? Anſ. 61g]. 8 s. 2 d. 3.8322 t. 


2dly, When A, R, and T are given, to find P. 


RuLE. —=P. 


EXAMPLES. 


* What principal being put out to intereſt will 2 
mount to 260 1. 9s. 3d. 3 f. at 5 per cent. per an- 


num, for 3 years? Anſ. 1.05X1.05X1.052 


1.157625; then, 
2 


1.15762 
What priocipal being put out to intereſt will a. 
mount to 2431. 2.025 8s. in 4 years, at 5 * cent. 
per annum? Anſ. 200 l. 
Wbat principal will amount to $471. 9s. 10 d. 
2.0538 368 f. in 5 years, at 4 per cent. per alt 
num? Inſ. 4501. 


What 2 will amount to 619 1. 85.26. 
38.323 f. in 4 years, at 54 per cent. per annum ? 


Anſ .500 l. 


" 3d, When P, R, and T are given, to find N. 
RULE: 


"OI 22 — XR, I. 1 N 
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SELL —= which being extracted by the rules 
; of extraction, (the time given in 
the quotient ſhewing the power), 

will give R. 


EXAMPLES. 


At what rate per cent. will 22 51. amount to 
200 l. 9s. 3 d. 3 f. in 3 years? 


260.56 5625 
Anl. 21.157625 


2 

de cube root of which (i being the third power) 
) f, =1.05=5 per cent. 

At what rate per cent. will 2001. amount to 

7. 242 J. 2. 025 8. in 4 years? Anſ. 5 per cent. (it being 
che fourth power). 

At what rate per cent. will 450 1 amount to 

547 l. 9s. 10 d. 2.0538 368 f. in 5 years? An at 

4 per cent. | 

At what rate per cent. will 500 |. amount to 

1 619 l. 8 s. 2d. 3-8323 f. in 5 years? Anſ. at 55 

111. per cent. 


4thly, When P, A, R are given, to find T. 


Roxx. — which being continually divided by 
r, till nothing remains, the * 
of theſe diviſions will be equal to T. 


a, . 


d. 

a In what time will 225 1. amount to 260 l. 9 s- 
d. 3 f. at q; per cent., 2560.46 ³ 

y 1.157625 by 1. 1025 1 1.95 | 

1; and 1 the 


1 Q 2 number 


——— — — — — n— —— — — 


able yearly, amount to in 4 years, at 5 per cent.? 


then ==2151. 10 1d. 3 far. | 


— 


84 COMPOUND INTEREST. 


number of | diviſions being 3 = time ſought; 2 
In what time will 200 l. amount to 2431, 
2-025 s. at 5 per cent. per annum? Anſ. 4 years, , 
In what time will 450 l. amount to 547 l. 98. J 
10 d. 2. 0538368 f. at 4 per cent.? Anſ. 5 years. 
In what time will 500 1. amount to 6191.8 s. 

2 d. 3 3-8323 f. at 5 per cent.? 2 4 years. 


be 


Jil 


ANNUITIES or PENSIONS 
in ARREARS. 


Note, U repreſents the annuity, penſion, or yearly 
rent; A, R, T, as before. 
iſt, When U, T, R are given, to find A. 


ur 
RuLE. — 4 | 


Multiply the amount of 1 1. for the number 
of years, and at the rate per cent. given in the que- t 
ſtion, by the annuity, penſion, &c. and it will give 
the anſwer. 


E£XAMPLEs i=l. 


What will an annuity of 50 1. per annum pay 


Anſ. I. osx. oN * 71531250 
60.77$3125>—50 | 


15 


_ What will a es of 45 I. per anzum pay- 
able yearly, amount to in 5 years, at 5 per cent.? 
Hf. 2481. 13 8. o d. 3.27 far. 

If a 7 of 40 l. per annum to be paid yea 2 


COMPOUND INTEREST. if 


be forborn 6 years, at 6 per cent. what is the a- 
mount? nf. 279 l. os. 3.072d. 

If an annuity of 75 1. per annum payable year- 
ly. be omitted tobe paid for 10 years, at 6 per cent. 


oe 
SP n * TS... 


bs what is the amount? Anſ. 988 l. 118. 2.22 d. 
, | 247, When ch y Kae given, to — U. 
: Rove." _ tl 
81 mm 
b EXAMPLES. 
Wat annuity being forborn 4 years will amount 


10 215. 10 8. 1 d. 2 far. at 5 per cent., 


An 3 215. $05a5e) OF—21 5.50635 


1 I.O5xI.05x1.05x1.05=1 
er What penſion being forborn 5 years will amount 
e- to 2481. 138. o d. 3.27 far. at 5 per cent.? 
re 44ſ. 45 l. 

What , "i being omitted to be paid 6 years, 
vill amount to 279 l. os. 3.072 d. at 6 per cent. ? 
\ An. _.. 
if the payment of an annuity being les 10 
Fears, amount to 988 J. 11 8. 2. 22 d. at 6 per cent. 
what is the annuity? Anſ. 7 51. 

3dly, When U, A, R are given, to find T. 


Rorx 42 — which being continually di- 
e = vided by R, till nothing re- 
mains, the "numde? of thoſe 

diviſions will be 1 * to T. 


. 01. 


1 


1, 
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EXAMPLES. 


In what time will 50 l. per annum amount to 21 5l. 
108. 1 d. 2 far. at 5 per cent, for non-payment ? 


215. 50625x1.05+ 52—215.50625 
Anſ. e ee 550625; which 
being continvally divided by R, the number of 
thoſe diviſions will be equal to 4 years. 

In what time will 45 I. per annum amount to 
2481. 13s. o d. 3.27 far. allowing 5 per cent. for 
forbearance of payment? Anſ. 5 years. 4 
In what time will 40 I. per annum amount to 
279 l. os. 3.0% d. at 6 per cent.? Anſ. 6 years. 

In what time will 75 L per annum amount to 
988 1. 118. 2.22 d. allowing 6 per cent. for forbear · 
ance of payment? Anſ. 10 ye ars. 


* 


PRESENT Wo RTE OF AN. 
N UITIES, PENSIONS, Sc. 


Is Wen U. T. R are given, to find P. 


RUR. „ 
— e. 


6 — ; 


EX. 


EXAMPLES. 


What is the preſent worth of an annuity of 
gol. per annum, to continue 7 years, at 6 per 
ent.? y 


MY. == 9 * . =10.4083- 
10.4083 
: then- —_ *=1467 L 95. 5. 194 d. 


to What is the preſent worth of a penſion of 
$40 1. per annum, to continue 8 years, at 5 per 
cent.? Anſ. 258]. 108. 6 d. 3.264 f 
What is the preſent worth of a ſalary of 35 1. 
n at 6 per cent. 4 * 195 1. 
78. 7 d. 3.968 f. 
= What is the yearly rent of 20 l. wo continue 6 
years, worth in ready _— at 5 per cent.? Anſ. 
; | fort. 104.34 1.248 » 


* 2dly, When P, T. R are given, to find U. 


o 


„ „ 
P 2 U. 


Rur. 


EXAMPLES. 


If an — be purc haſed for 167 l. 9 % 
5. 184 d. to be continued 7 years, at 6 per cent. 
what is the annuity ? 


a6- "167-4716x1. 50363x, ZZ _ 1. 


N 


A 
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188 COM P OUN D INTEREST, 


It the preſent payment of 258 1. 10. 6 d. 
2-264 f. be made for a falary 8 years to come, at 
| 5 per cent. what was the ſalary ? Anf. 40 I. | 

If the preſent payment of 195 1. 7 s. 7 d. R 
3.968 f. were required for a penſion for 7 years 
to come, at 5 per cent. what is the penſion? Anſ. ie 
35 |. 
” the preſent worth of an annuny 6 years 
to come, be 101 J. 10 s. 3 d. 1.248 f. at 5 per 
cent. what is che annuity? Anſ. 20 l. 


3dly, When U, P, R are given, to find T. 


Rox. r which being continually di- 
IN vided by R, till nothing re- 
mains, the number of thoſe 

diviſions will be equal to T. 


iſt 


EXAMPLES. 
How long may a leaſe of 30 l. of yearly rent be tir 
had for 167 1. 9s. 5.184 d. allowing 6 per cent. to 
the — 2 af .Þ 


=1.05 363 
167.4716 39—1 77.5198 ; 
which being continually di- 
vided, the number of thoſe 
— diviſions will be 7 equal to T. 


If 258 1. 10 8. 6 d. 3.264 f. be paid down for a 
leaſe of 40 l. per annum at 5 per cent. how 
long is the leaſe purchaſed for? Anſ. 8 years. 2 
If a houſe is let upon leaſe for 35 I. per annum, : 
and the leſſee makes preſeni payment of 195 l. 78. ) 

8d. he being allowed o per cent. I demand how long 
the leaſe is purchaſed for? An/. 7 years. | 
For what time may a leaſe of 261. be purchaſed, ( 
when preſent payment is made of 101. 10. 8. 3 d. 
2 F. at 5 per cent. Anſe 6 years. 1 


6 4 


\ 
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REBATEor DISCOUN T. 


iſt, CAT HEN S, T, R are given, to find P. 
Ruin." Þ 
EXAMPL E S. 


What is the preſent worth of 315 1. 12 8. 4d. 
payable 4 years hence, at 6 per cent. Anſ. 1.06X 


I. oXI. o I. 621. 26247 then 313.6175 


1 JJC on. 501. 
If 344 J. 14 8. 9 d. 1.92 far. be payable in 7 years 
time, what is the preſent worth, rebate being made 


y at per cent. Anſ. 245 | 


2dly, When P, T, R are given, to find 8. 


RvuLE. pXr=S. 


EXAMPLES. 


If a ſum of money due 4 years hence produce 
250 J. for the preſent payment, rebate being made 
at 6 per cent. what was the ſum firſt due? Anſ. 250 
X1. 262472315 l. 128. 4d. „ 

If 245 |. be received for a debt payable 7 years 
hence, and an allowance of 5 per cent. to the debt- 
or for preſent payment, what was the debt? 

Anſ. 344 l. 14 8. 9d. 1.92 far, 

SF 3dly, 


1% REBATE or DISCOUNT, 
3dly, When 8, P, R are given, to find T. 


a r, which being continually divided 
\P. by R, till nothing remains, the 

number of thoſe diviſions will bi 

equal to T. 


EXAMPLES, 


The preſent payment of 250 l. is made for 2 
debt of 3151. 12 s. 4 d. rebate at 6 per cent. in 


what time was the debt payable ? 
Anſ. S. 75 | 12 
=1,26247 which being divided conti- Pa 
"oy nually, thoſe divifions will Wt ©” 
. be equal to 4, the number 
of years. " 


A perſon receives 245 l. now for a debt 0 
344 l. 14 s. 9d. 1 9⁴ fai rebate being made at; 
per cent, I demand in what time the debt was 


Payable ? ? — 7 years. 


There is a debt of 4411. 17 4 d. 1.92 far 
due at a certain time to come, but 6 per cent. being 
allowed to the debtor for the preſent payment of 

350 l. I defire to know in what time the fum 
ſhould have been made without any rebate r Anſ. 
4 years, 


3; When 8, L. T are given, to find R. 


8 being extracted by the rules 
of extraction, (the time given in 
the queſtion ſhewing the power), 

3 vill be equiles R. 


Pg 


EX 
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elf EXAMPLES. 


A debt of 315 Il. 12 8. 4 d. 2 f. is due 4 years 
hence, but it is agreed to take 250 now, what is 
the rate per cent. that the rebate is made at? 

_ 315.6775 4 
: Anſ. St. 26247: +/ 1.46247 = 1.06=6 per 
in cent. 0 5 | 
The preſent worth of 3441. 148. 9 d. 1.92 f. 
ti- Wl payable 7 years hence, is 2451. at what rate ger 
ill cent. is rebate made? Anſ. 5 per cent. 
er There is a debt of 441 l. 178. 3 d. 1.92 f. pay- 
able in 4 years time, but it is agreed to take 3 50 l. 
f WJ preſent payment; I deſire to kaow at what rate per 


y cent, rebate is made at? Anſ. 6 per cent. 
i . 
MENS URATION. 
. | 
: Enſuration is threefold, eicher lineal, ſu- 
. perticial, or ſolid, 


1. Lineal, by ſome called running meaſure, 
and is taken by a line, and reſpects length with- 
out breadth. Cornice, freeze , cioh, &c. are thus 
meaſured, 


2. Superficial, or flat ſquare meaſure, is that 
which reſpects length and breadth. 
3. Solid, or cube meaſure, which reſpects 
length, breadth, and depth, or thickneſs. 
Menſuration has properly for its object all ma- 
thematical figures, whether comprehended under 
ſtraight or curved lines; and is performed, either 


— 


715 


MENSURATION 


by decimals, croſs-multiplication, or duodeci. 
mals. But that we may treat of it with the 
greater preciſion and perſpicuity, we ſhall divide 
it into four different kinds, viz. 1. Mathematical 
figures ; 2. Mechanical menſuration. 3, Land-ſur 88 . 
veying; and, 4, Gauging. The firſt and two laſt 
will be performed by decimals, and mechanical 
— . — by duodecimals ; as this is not only 
the exacteſt and moſt minute method, but alſo 
- the moſt expeditious, as will appear from one 
example performed three different Ways, in a fol: Pr 


lowing Pages | 
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MENSURA TION of SUPERFICIES. 


SECT. L CHAP.I, PROP.I, 


F To find the ſuperficial content of a ſquare, as 
> 


RuLE. Multiply any one of the ſides i into its 
ſelf, the 1 is the area. 


What is the war a ſquare whole gde is 12.5 
RET 


12.5 
12.5 
625 
85 250 
125 


7 inches, or 1 foot 124 inches ſquare. 
PROP. 


of SUPERFICIES. 133 


PROP. u. 


= What is the ſuperficial content of a parallelo- 
gram, as fig. 2. whoſe length is 16.5 inches, 
aud breadth 8. 6 inches ? 


RULE. Multiply the lengrh by the breadth, the 
product is the content, 


16.5 
— Tn 
i= 55 
Y 
1320 


mr rr 


"ua 3.0 inches. 


PROP. m. 


What is the area of a rhombus, as fig. 3. 
whoſe perpendicular height is 16.5 inches, and one 
of its ſides is 20.75 inches? 


RV L Ek. Multiply the perpendicular height 
into the fide on which the FR Falls. 


+R 20.75 


Ni: 


MEN SURAT ION 


20.75 2 N 

„ 5 of 

10375 5 
5 

3075 


142.375 inches, 


N. B. The ſame rule ſerves a rhomboides, fig 
1 


PROP. IV. | 
What is the ſuperficial content of a plain t:i- 80 


angle, as fig. 5. whoſe baſe is 10.8 inches, and per- ¶ eq 
pendicular 14.6 inches 


5 qu 
_ RvuLx. Muitiply the length of the baſe into 
of the perpendicular, or e contra. 

& , #IÞ pe 

3= 36 
756 ſu 

79.2 inches. 
8 . 
What is the ſuperficial content of a trapezium, > 
| hoſe diagonal is 10.5 inches, and the ſum of I g 
the two perpendiculars 6.6 inches, as fig. 6.? | 


Rutz, | 


* 


of 
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RULE. grand the diagonal into the half-ſum 
of the two — diculars, or e contre. 


10. 5 
= 35 
315 


— 


35˙ 


N. B. The ſame rule ſerves a para | 
whole figure is much the ſame, as both have yY 
des and 4 angles; but the firſt has its fides neither 


equal nor parallel, and the other has two oppoſite 


ſides parallel, and the two angles at each cad e- 
qual to one another. 


PROP. VE 


What is the ſuperficial content of an * 
polygon, as fig. 7.? 


Ru LR. Divide all ſuch into triangles, and mea. 
fure them by prop. 4. 


Note, that albregular pentagons, hexagons, Sc. 
as fig. 8. may be meaſured by drawing a per- 
pendicular from the centre to any one of the 
ſides, and then by multiplying the 4 of ſaid per- 
pendicular into the length of the fide, and that 
product multiplied into the ſum of the — win 
give the content required. 


R 2 Wat 


9 


E32 30 I —— 6 


3 


<a a 7 


———— on r A BEN ey A A +. 
— 22 
. 3 


96 ME NSU RAT ION 


What is the ſuperficial content of fig. 8. 
whoſe perpendicular is 8. 4 inches, andthe fide on 
which it fall is 12.8 inches ? 


12.8 | 
2 perpend.= 4.2 


De- 
512 


53.76 


268,809 inches. 


PROP. vn. 


What is the ſuperficial content 2 a circle, a8 
1g. 9. whoſe diameter is 5,2 inches? 


RU LE. Multiply the ſquare of the diame- 


der by .7854, or the ſquare of the periphery by 
07975. 


5.2 

2 

104 
260 


27.04 
540 


10816 
13520 
21632 
18928 


—— — 


21.237216 Having 


cu 


me 


* 
oy 


| di 
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Having the diameter of a circle, to find the cir- 
cumference. 
1. Say, 7 : 22 :: diameter to che circumference. 


2. Or 113 : 355 :: dia. : cir. 
3. Or 1 : 3.141593 :: dia. : cir. 


Having the circumference, to find the diameter, 
1. Say I : .318309 :: circumference to the dia- 
meter. 3 — 

2. 355 113 :: Cir. : dia, 

3. 22 : 7 :: cir, : dia. 


PROP. VIIL 


What is the ſuperficial content of an ellipfis, 
as fig. 10. whoſe tranſverſe diameter is 36 inches, 
and conjugate diameter 1.6 inches? 
Rur. Multiply the tranſverſe and conjugate 
| diameters into each other, and that product by 
.7854, and this laſt product will be the content 


required. 


452.3904 inches. 


1 


eienr 
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5 p RO P. IX. 


What is the ſuperficial content of a triangular 
priſm, as fig 17. the length of the fide of the 
two baſes being 12 inches, and the height of 

the priſm 30 inches, 


Rol x. Multiply the height by the length of 


the baſe's ſide, and that product by 3 for the area 


of all the fides; and then multiply the half of 
the ſide ot the baſe by the perpendicular (ſuppoſe 
it to be 10.3 inches) let fall upon ſaid fide, for the 
area of one baſe; which being mukiplied by 2 


zi ves the area of both baſes. 
5 194 
12 6 
360 - 
WD 7 


— —_ | Io — ; 


1080=area of all the ſides. 12 3. areas of both baſes: 
123-6 area of both baſes, 


1203.6 ſquare inches, the content required. 
PROP, X. 


What is the ſuperficiat content of a cylinder, | 
as fig. 15. who length is 3 feet, and the diameter 
of the baſe 10 inches? SANE TO 


 RvTr es. Multiply the circumference of the 
baſe by the length, and to that product add the 
area of the two baſes, and you will have the con- 
tent required. n 


of SUPERFICIES. 


15. 708 


78.540 
; 2 


157.080 area of baſes. 


31-416 circumference of the baſe. 
36 length. 


188406 
94248 


— q 


1130. 976 ſquare inches. 
1 289 080 


1288. 056 ſquare inch. the content required - 


P R O P. XI. 


What is the ſuperficial content of a cone, as 
fig 16. whoſe diameter at the baſe is 16 inch» 
es, and length of the fide 48 inches. 


Ru Lx. Multiply the circumference of the 
baſ into ; of the length of the fide ons + 


200, MEN SU RATIO N 


duct is the area required, when you have added i 
_ thereto the area of the baſe. c 
16 - 
# t 
256 
7854 
1024 3 
1280 
2048 
1792 
201.0624 
21415 
16 
188490 L 
31415 | 7 1 
Fo. 2640 circumference of the baſe. 
| __  24=50fthelengthofthe fide of the cone. 
| 2010560 5 
1005280 
1206. 3360 the area of the curve ſuperficies- 
201.0624 the area of the baſe. 
2407. 3984 ſquare inches, the content required 
PROP. AI. 8 
f 


| What is the ſuperficial content of a triangular = 
FGW 
. A $f 


of 8SUPERFICIE S. 20x 


inches, the other 16 inches, and the third 20 in! 
ches, and the length of the pyramid's fide 48 inches? 


RuLs. Take the ſum of the triangular figures 
| which conſtitute the pyramid, and thereto adding 
the area of the baſe, the ſum is the area ſought 


ſt baſe=18 ad baſe=16 3d baſe=20 


3 of the height =24 24 24 
72 64 480 
TZ 432 
Z 384 
432 334 — 
120 cons 


tent of the three fides of the pyramid- 


Then to find the area of the baſe, ſuppoſe the 
perpendicular let fall on the baſe=13.75, which 
multiplied by 10, the half of 20, gives the area. 
Thus, 13.75 : 

10 


137.50 
1296 


1433.5 inches, the content of the whole pyra- 


What is the ſuperficial content of a triangular 
Pyramid, one ſide of whoſe baſe is 3 feet, the o- 
ther 2 feet 8 inches, and third 3 feet 4 inches, 
and the height of the pyramid 8 feet, and the 
length of the perpendicular 2 feet 3% inches, which 
falls upon the fide, 40. | 8 : N 


202 MENSURATION 
1K baſe 36 2d baſe 32 . 


48 a: 48 
288 256 1920 
. 128 8 
1728 1536 
f 27-5 550 
20 1920 
— 1536 
550.6 „ 
5734 inches. 


MENSURATION of 8OLIDS. 
CHAP. Il. PROP. I. 
W.. is the ſolid content of a cube, as fig. 
71. whole ſide is 5.7 inches? 
U 


LE. Multiply the fide of the cube into its 
ſelf, and that product again by the fide. 


— 

S |] 
MM NN | 

+> i 

Un > . 
we 


185.193 ſelid inches. 


SOLIDS my 
nl 
PROP. u. 


What is the ſolid content * a parallelopipedap, 
as fig. 12 one fide ot the baſe being 9.5 inches, 
and the other fide 7 inches, and the length thereof 
20.3 inches? 

RuLE. Find the area of the end or baſe, and 
then multiply ſaid area by the length. 


9. 


66.5 
20.3 


1995 * 
13300 | 


"349-95 


| The ſame figure 1 12 being a ſquare priſ.n, 18 
conteat is found out by the ſame rule. 


PROP. Ile 


| What is the ſolid content of a triangular 'Y 
as fig. 17. whoſe baſe is 8.4 inches, height 6 cha; 
and length 22.7 inches ? 

Rol R. Multiply the baſe by the height, and that | 
product by the — — 


4 ME NSURAT ION 


8.4 
6 
30. % 
22.7 28 
3528 29 
1008 
1008 


1144.08. 
PROP. IV. 
What is the ſolid content of a cylinder, as fig, 
. whoſe diameter at the end is 6.6 inches, and 
id 23 inches? 
Ru LE. Square the diameter of the end, which 


multiply by .7854. and that product multiplied by 
the length, gives the content required, : 


— 

—_l 
Ow 
x -=__ 

1 


| 


10161528 
6674352 


769.0 5048 PRO. 


— rs 


nd 
ch 


P. 


of s 0 L ID S8. A208 
1 


What is the ſolid content of a ſquare pyramid, 
2 fig. 14. each of whoſe ſides at the baſe is 3.6 
inches, and height 12.73 inches? 5 
Rol. x. Multiply the àrea of the baſe into + of 
its height? Es 


OY 8 
4-25= of the height. 


56.950 ſolid inches. 


PROP. VI. 


To meaſure the fruſtum of a ſquare pyramid, 
as fig: 14, | Eo 

Rur x. To the rectangle (or &) of the ſides 
of the two baſes, add + part of the ſquare of their 
difference; that ſum being multiplied into the 
fruſtum's height, will give its ſolidity, if the baſes 

are ſquare, : 
What is the ſolid content of the fruſtum of a 
ſquare pyramid, the ſides of whoſe two baſes are 
18 inches and 12 A © Tg it height 18 feet? 
4 PR. CRORE 


26 MENSURATION. 


18 18 216= rectangle. | 
1 12 tz p of the ſquare, 
216 Ss. bd - 

1 :7+ BS 
36 1824 
— 2 
212 —. 

4104 


0 on 5 feet ſolid. 


1224 
1152 


720 
720 


— — 


gain, if it is a triangular pyramid, as Bg. 13. 
the pe: imeter of whoſe greater baſe is 72 inches, 
ard the perimeter of the leſſer is 48 inches; Quær. 
the tuperficial content thereof, when the length 
is 18 feet ? 

RuLs. Add both the perimeters together, 4 of 
which being multiplied by the length and divided 
by 12, to this quot add the two baſes, and you 


have the content required. 


7 Suppoſe the greater baſe=2.2 5 fect, 
| and the ** 1. feet. 


4 — — 


120 3˙25 


2 60 


12) 1080080 
108 3.25 
© 93.25 feet, ſuperficial content required. 
Again, 
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Again, let each ſide of che greater baſe be 25 
inches, and each fide of the lefler baſe beg inch- 


Jes, and the length 15 feet. what is the ſolid con- 


tent 
Note, that the ſame rule ſerves a ſquare and 


| triangular pyramid ; but before you multiply by 
dle length, multiply the ſum by. 433. 


25 25 134.4777 


33 3 
225 16 6723885 
16 1344777 
96 144)2017.1655(14.007 ſolid fee 
256 577 
= 5.233 - =, 
225. 1116 
- 1008 
310. 333 — 

Ry” „ 
{= 103444 3 
1241333 0 
1344777 

PROP. VI. 


What is the ſolid content of a cone, as fig. 16. 
the area of whoſe circular baſe is 39.5 inches, and 
its height 11.55 inches? 1 | 

The rule is the ſame as for a pyramid ; thus, 


2 29.5 


15207. 5 ſolid inches. 


— — — 


To meaſure the fruſtum of a cone, the rule 
is the ſame as for the fruſtum of a ſquare pyra- 
mid; only before you multiply by the height, 
mulply by 7854. the — whereaf is the 
mean area. 


PROP. vnn. 


What i is the ſolid content of a ſphere, as Ge. 
17. whoſe periphery is 62.832 inches, and dia- 
meter 20 inches ? 

RU LE. Multiply the diameter into the cir- 
cumference, and then multiply that * b 

| 5 of laid diameter. 


me ] 62.832 
| -— 5 


1256.40 
3. 333 of the axis being 20 


——— 


32418880 
3769920 


8 4188. .800 folid 8 


— 


2 PROP. 


le 
* 


of 8 O0 LI D S8. 
PROP. IX. 


What is the ſolid content of a ſpheroid, as fig. 
18, the diameter of whoſe greateſt circle is 6.5 


inches, and the length 10 inches ? 


RuLE. Multiply the ſquare of the diameter 
of the greateſt circle by the length, then mutliply 
that product by. 5236. IE 


22 1.221000 inches=the ſolidity of the ſpheroid. 


„„ } 7 > 4s 4 
What is the ſolid content of a parabolic ſpindle; 
as fig. 19. the ſquare of whoſe greateſt circle 
is 1296 inches, (wheſe root is 36), and its length 
POORER 83 RL? 


16 MECHANICAL 
RuLE. being 4 of 756, of its greateſt circle 


by 41888 being 47 of 7854, and that product 7 
zes length. 
36 542.98 
36 99 
216 488592 
108 488592 
1296 1728) $3745: 12(31.10 ſolid feet. 
41888 5184 
144 1905 
1728 
1152 1771 
1296 1728 
5184 3 
9 432 


MECHANICAL MENSURA- 
TION. 


Ken EL CH AP. L 


E now proceed to the menſuration of the 
work of. different artiſts by duodecimals, 

which are fractions of a foot, of of an inch, or 

of any part of an inch, having 12 we | its deno- 
minator, and are written thus: 


4 4 Sf 3 
22 370 thus, 3 ſeet inches 
2 bea, 3 thirds and 7 fourths 


= 


Nor E, 


2 ox 
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Note, 12 fourths=1 chirde. 
12 thirds =1 fecond, | 
12 ſeconds=1 inch. ; 


4 


n in the ſequel of 
of this work, , to reduce ſecouds, yr On 


to yards and roods 


Obſerve, chat in 
Superficial meafure. 
144 ſezonds=1 inch. 1 
144 inches 1 foot. 
9 feet =1 yard. 
36 yards =1 rood. 


Solid meaſure. 
4 ſecconds=1 inch. 


In Multiplication of du 3 — 
called Crofs Multiplication, : 


12 Of GLASIERS WORK. 


Note, that Feet %by feet give feet. 
Fe feet by inches give inches. 
| feet + Xby ſeconds give ſeconds. 
inches xby inches give ſeconds. 
inches yxby ſeconds give thirds. 
- ſecondsxby ſeconds givefourths. 


wl 
bo 
in 


Glaſiers commonly take their meaſure in in- 
ches and parts of an inch, and allow now- a-days 
12 inches to the foot lineal, though of old they 
allowed no more than 8 inches. 


W bat is the content of a pane of glaſs, whoſe 
length is 9 inches 3 ſecends, and breadth 6 in- 
ches 6 ſeconds ? i 


Note, The above is a ſquare pane; but ſuppoſe a 
glafier 15 obliged to cut his pancs with an arch; 
then he is allowed meaſure oi the top of the 
arch, on account of the loſs of glaſs, and extra- 


PROP: 
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PROP, IL 


White an Ladd eat a 
whoſe length from the top of the arch to the 
bottom, is 10 inches 9 ſeconds, and breadth 7 


inches 7 ſecands? 

n. 

's 

ey 4 . 
16 9 
7 7 
6 
833 
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of glaſs was 114 inches long and 83 broad; hn 
vas the content of che whole ? 


7 10 10 6 
12 panes in each win- 
| - dow. 
7 10 10 6 0 
A 


P RO P. IV. 


on Suppoſe a piece of glaſs to be 7 feet 3 inches 
long, and 4 feet 7 inches broad; what is the ſuper- 
Fcial content thereof? 
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This queſtion will be performed three different 
rays, in order to illuſtrate the gxcellency, minute 
neſs, &c, of duodecimals, and how far they are 
Wpretcrable to every method hitherto invented. 


& 
—_ 


* 


= 
2 


87 inches. 7.25 
r 4.58333 
T 435 * 
435 => 
— — __ 3625 
Feet 33 2 9 44)4785(33: 2: 9 ne K 
— 33. 1291666 
465 1.2 
432 eee 
— — 2-7 500000 
33 * 


12 — 
9. ooo 
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— 


C HAP. II. of Paix rzxs and Joixxxs 
| Wozxk. 


E | 111 
F E ſhall treat of theſe two under the ſame WM incl 
head, as the dimenſions are both taken 
the ſame way, viz. generally in feet, and always re- 
duced to ſquare yards: and you will obſerve, that 
the room or piece.of w meaſured, by taking 
a fine, and applying one end thereof to any corner of 
the room, going into every corner with the line, 
till you come to the place where you began; and 
then find how many feet and inches the line con- 
tains, and ſet it down for the compaſs, and then 
apply faid line to the top of the cornice (indent: 
ing the line where-ever the plane or bruſh goes), 
meaſure over the mouldings till you come to the 
floor for the height; which when multiplied by the 
compaſs, its product will give the anſwer i in — 
2 which divided by ꝙ gives „ 


PROP. I. | 


What is the content in ſquare yards of a 


ed room, whoſe compaſs is 45 feet 8 r and 
height 10 © beet 6 inches 4 


9)479 6 
Square yards 53 2 5 


PROP- 
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PROP. I. 


If the height of a painted room be 12 feet 4 
ne inches, and the compaſs 84 feet 11 inches, how 
many ſquare yards will it contain? 


Ny 
at F. l. 

8 84 1 

pf 12 4 

, —— 

d org 

1 28 3 8 

, 9) 1047 3 8 
f . 


N. B. Double work is allowed in window - hut- 
ters, and the outfide of the doors muſt be mea- 
ſured and added, before you bring them to ſquare 


PROP. m 
What is the ſuperfieial content of a piece of 
wainſcotting, that is g feet 3 inches long, and 6 
feet ö inches broad? - 9 E 


us Of PAINTERS and 


PROP. IV. 
There is a room wainſcotted, the compaſs of 


which is 47 feet 3 inches, and height 7 feet 6 inch- 
es; how many yards are therein ? | 2 


«a « 


339 9 
27 7 6 


— yards. : 
9) 354 | 4 6=39:3:4: 6 


PROP. V. 


There is a room of wainſcot 129 feet 6 inches 
in circumference, and 16 feet 9 inches high, 
(being girt over the mouldings) ; there are 2 win- 
dows, each 7 feet 3 inches high, and the 
breadth ot each from cheek to cheek 5 feet 6 1n- 
ches; the breadth of the ſhutters each 4 feet 6 
inches; the cheek boards, top and bottom D-“, 
of each window, taken together, are 24 feet 6 in- 
ches, and their breadth 1 foot 9 inches; the 
door-caſe 7 feet high, and 3 feet 6 inches wide; 
the door 3 feet 3 inches wide; I demand how 
many ſquare yards are contained in ſaid room? 


N. B. The door and ſhutters are at work and 
half, 
F. 
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t wo 4 - F. i. 
16 9 4 6 


2072 
97 1H 


2169 x Gcontent of 32 7 
che rooms. 16 3 


4 
_y 
QA 


8 9 check boards, toc. 


T 2 
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| F. i. . i. 
Il — 3 6 
1 1 e 
36 3 24 6 door-caſe. 
3 +9 9 two windows. 
. 39 A 3 to be deducted. 
109 tworindows.. 


Client if the room” © 216g 1 6 
Shutters at work and haf 97 10 6 
6 


Door at Dꝰ ; 34 1 
: | 2386 10 6 
Deduct window-lights, &c. 104 3 
9) 2282 7 6 


Square yards 253 57 6 


PROP. VI. 


What is the ſuperficial content of a floor, 
whoſe length is 25 feet 7 inches, and breadth 7 
feet 5 inches? 4 5 
= 
N. B. Flooring may be computed either by che 
ſquare foot or ſquare yard, according to the a- 
gi cement made betwixt che parties contracting. 


r SAWYERS WORK. 24 


"6 
. > | 
17 5 3 


PROP. vn. 


9 feet 7 inches 4 ſeconds long, 
inches broad, nn ſquare 


„ & 
49 7 4 
26 ad | 
1274 
15 10 8 
24 9 8 


— TR * 


91314 8 3 
Square yards 146 8 4 


cur. m. of Sawrens Won: 


AWYERS meaſure byghe ſuperficial foot, and 


are generaly paid ſo m 100 feet; they - 1 
count the of the kerf Br the b rag fame "I 
the length for the length; and having found the 
Nr one kerf, multiply it by the number 


T3 of 
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of kerfs of the ſame dimenſion, and you will 
have the number of feet in them all. 


Pp R O P. I. 


beg re 


There is a log of timber whoſe breadth is t 
foot 7 inches, and length 23 feet 9 inches, and 
there are 16 kerfs in faid log; how many feet 
does it contain in whole? 


—_— 
23 
7 
„ 
13 10 3 
37 7 3 
Numb. of kerfs 16=8X2 22 2 
mae 2 6 
75 — 


Note, If the kerf be but 6 inches deep or lefs, 
in that cafe ſawyers have a cuſtom, in ſome 
Places, to be paid for kerf and half, i. e. for half 
jo much more than it Mes to by meaſure; and 
this they infiſt upon for extraordinary trouble in 
Hitting, xemoving, and new- binding their timber. 


Ls: PROP. 


* 


meaſured by the Scotch ell of 37 inches. 
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PROP. IL 


In a log of timber 18 feet 8 inches long, and 
p inches broad, there are 9 kerfs z how many fu- 
perficial fect are in ſaid log? apy ; 


* 
18 8 
5 
7 9 4 work 
3 10 8 andhalf. 


In & Xg=10g g. feet. 


LATERS meaſure their work either by feet 
and inches, or yards and feet, and always 
reduce it to ſquare roods: and obſerve, that in 
meaſuring the roof, you take the length from the 
{kews on the one gable to thoſe on the other; and 
for the breadth, meaſure down from the top of 
the ridging as far as the flates come over the fide- 
wall, and they are always allowed 9 inches for the 
eave; which muſt be added to the breadth before 
you multiply it into the length; and laſtly meaſure 
the thickneb of the baſe of the chnnney on each 
fide of the roof, and take the length of it to the 
ridging : which product muſt be deducted from 
the total content, before you reduce it to roods. 
Some inſiſt, that this kind of work ought to be 


PROP: 


2 we. © — 
* 


bew many roods are contained therein 
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PROP IL. 


How many foods of flater-work are in a houſe, 
whoſe length from ſkew to ſkew is 31 feet 6 inch- 
es, and the breadth down from the ridging to the 
outſide of the eaves of the ſide-walls is 22 feet, 
and the breadth of the chimney-baſe to be 9 
inches, and the length of do to the ridging 4 feet? 


F. „ 
„% WS 
3 ; 
3 0 3 — 
„ 
A i120 76 7 6 
To be deducted 12 PTS Tr rn 
| — | — R. 5. . i N, 
af 7 6(78 2 7 6X2+6=4 125 3 
74 | 
72 
PROP, u. 


Tue xe is a pavilion- roof, reſembling four trian- 
les, each of whoſe baſes is 28 feet 8 inches, and 


perpendicular height 16 feet 10 inches ; I demand 


. 


es © 295 


ac DTAH4 wed twin ON film wr 2 
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| Roods 2 35 21 4 5 


RES 


C H AP. V. of Masons work; 


ENSURATION of maſons work is two- 
M fold; and it confifts either, 1. of hewn 
work, or, 2. of laid or built work. | 

Hewn work is meaſured by the- ſquare foot, 
and the dimenſions taken in feet and inches ; and 
the hewa work of doors and windows ought to be 
meaſured into the chack. 

All laid work is meaſured by the ſquare rood 
of 36 ſquare ells, when the dimenſions are taken 
in Scots e ls and inches; but if you take the dimen- 
fions in feet, diyide by 9.5 for the content in Scots 
ells ; and this method is warmly contended for by: 
ſome, while others inſiſt that the dimenſions may 
be -taken in yards or feet, and reduced as laters - 
work in the firſt caſe, the employer is a gainer, 
and by the laſt he is a loſer. TS 8 


We 


ms Of MASONS WORK. 

We could wiſh that, in meaſuring maſons work, 
regard was paid to the following obſervations, 
which may be of uſe and advantage to every prac- 
tical meaſurer. 

Obſervation 1. In meaſuring vents, (where 
they are not paid for by the piece, which :s the 
conimon practice and ſafeſt method), after taking 
the circumference at the top and bottom of the 
vent, find the mean circumference ; which multi. 
plied by the perpendicular height, will give the 
content. 5 IST 

_ OB. 2. That the ſtandard thickneſs of walls is 
2 feet, conſequently if a wall is 3 feet thick, the 
content of that part will be 4 more; or it any 
Part of ſaid wall be 20 inches thick, 4 muſt be ſub- 

tracted from the content, before it is reduced to 
roods. . 

O, 3. That the ſide-walls ought to be mea - 
ſured without, and the gables within; yet ſome 
maſons iuſiſt that the girth of the whole houſe 
ſhould be taken on the outiide, and a few prac- 
tical meaſurers judge this neither unreaſonable 
nor unjuſt. | | 

Obf. 4. That the height of fide-walls is to be 
taken from the loweſt part of the foundation to 
the top of the wall, and +, of the thickneſs of 
the wall at the top is to be added thereto, on ac- 
count of the extraordinary trouble of levelling the 
ſame, the employer furniſhing materials, and the 
maſon only agreeing for workmanſhip. 

Ob/. 5. That in meaſuring the gable above ſide- 
wall height, the breadth thereof ought to be ta- 
ken at the top of the ſide-wall, and alſo at the 
| baſe of the chimney-ſtalk, by which you find the 
mean proportional; but the common way (though 
erroneous) is to take the half of theſe two when 
added for the mean breadth, which multiplieq 
into the perpendicular let fall from the baſe of the 

. | 1 5 chimney 
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chimney-ſtalk down to the ſide-wall height, gives 
the content thereof; and the thickneſs muſt be 
taken in three or four places, fo that the mean 
thickneſs may be aſcertained. 

0bſ. 6. That the chimney head or ſtalk muſt 

be meaſured by taking the breadth and one of 
8 ends, for the whole breadth ; which being 
multiplied into the height, will give the content 
thereof; but in meaſuring the hewn work of the 
ſame, the girth of the whole muſt be multiplied 
into the height for the content. 


PROP. I. 


There is a vent whoſe 4 at TO top is 4 feet, 
and at the bottom 7 feet, and | its height 36 feet; 
Lrer. the content? 


True method thus. 


© ; + 
L 5.291 mean proportional. 
4 iti 
36 
28)5. 291 324 
Wc - I 
— 1 | 
102) 300 — 
| lan 190.476 feet. 
104909600 
9444 
105811 8900 „ 
10581 | z 
5319 


Falſe 


OF MA SONS WORK. 
Long Falſe method thus. 


| + 


2011 


5 6 mean breadth. 
36 ET 


198 feet. 


There is a houſe 30 feet long and 20 feet wide 
within the walls, and the height of the fide-wall 
is 36 feet; and the thickneſs of the gable above 
fde-wall height (being taken in 3 different places) 
the mean breadth is found to be 18 inches, but 
below ſide-wall height is 3 feet thick, on account 


of the vents, and the breadrh. of the gables a 
ſide-wall height 24 feet, and at the baſe of the 7 
chimney 8 feet, and perpendicular height 14 feet ; 1. 
in this houſe there are 12 windows, whoſe height 
is 4 feet 6 inches, and the length of the lintels * 
and ſoles 3 feet 3 inches, and the breadth of the 2 
hewn work from the outfide into the chacks 10 L 


inches; and there are 8 hearth-ftones 3 feet 6 
inches long, and 1 foot 10 inches broad; and alſo 
8 chimney pieces 3 feet 8 inches high, and breadth 
of the hewn work 22 inches; and lintels 5 feet 6 
inches long, and breadth of the hewn work 11 
inches; the girth of the 2 chimney ſtalks 22 feet 
4 inches each, and height 8 feet 8 inches; I de- 
mand the number of roods of built work, and 
how many feet of hewn work are in ſaid houſe z 
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E. 


46 as 6 feet are added for the thickneſs of the gables. 
37 as as added for levelling the top of the 


252 
108 


—ͤ — 


1332 
3 


2664=content of both ſide - walls. 


F. 

25 the wideach of the gale withia, 1 

36 uf 

720 
9 


— — 


1440 to which its s | being, added becauſe it it is 3 ſeet 
2 thick. 


27 content of both gables fide wall-heiz zut. 


* 


1 VU 
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oP PR I nn 
13.856 the mean proportional of the gables, 


$5424 
13856 


193.984 
——— 


387.968 3 muſt be deduced, becauſe the gable is 
96992 only 18 inches of mean breadth. 


250.976=29 of 11 inckes=content of 2 gables. 
BY. 


11.712 


—— 


Fe 
10 the breadth of the n 1 end. 
8 20 — N. 


1 73 4=content of two chimney-ſtalks, 
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E 3 


Windows | 4 & high. Lintels 3 3 


31 e 8 hands 


U 2 


| 


Content of 2 fide- walls = 2664 
Do of 2 gables ſide-wall high = 2160 
Do of Do above ſide-wall height = 290 11 
Do of two chimney-ſtalks, = 23934 
9)5288 3 


36=6x6 & 6)587 5 3 


K 


Content of eight chimneys=147 10 8 f 


>» 


12 Windows 


8 Chimneys = 147 10 
8 Hearts = 51 4 
2 Chimney ſtalks 387 1 4 ! 


Feet 741 4 o= all the hews 


CHAP. Vi Of SOLIDS. 
7; BRAS k 


Here is a ſtone whoſe length is 16 feet 4 in- 

ches, its breadth 9g feet 6 inches, and its 

thickneſs 6 feet 8 inches; what is the ſolid con 
tent of ſaid ſtone? = oa 

- V3 F. 
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x 
a 


Solid feet 1034 5 4 


PROP. I. 


In a piece of timber, whoſe length is 17 feet 
6 inches, breadth 1 foot 11 inches, and thickneſs 
2 feet 7 inches, how many ſolid feet? 


1 
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PROP. m. 


| How many ſolid yards of digging are in a ce 
lar, that is 8 yards 1 foot 4 inches long, 5 yards 
$ inches broad, and 2 yards 1 foot 4 inches deep ? 


8 Yards 1 foot=25 4 
CR” - =15 8 


We ſhall now treat of the menſuration of round 
timber whoſe baſes are equal; which kind of men- 
ſuration has been overlooked by a great number 
of authors, whilſt others have handled it after a 
moſt ei roneous method; as their uſual way to 
meaſure round timber trees, is to girt them mm 
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the middle with a line, and then to take > of 
_ faid girth for the fide of a ſquare ; by which me- 
thod they meaſure a piece of timber as if it was 
an exact ſquare : others taking the circumference 
with a line, find the content of the circle, and to 
bring it to a ſquare, throw away 4 of the content 
before they multiply it by the length; and laſtly 
ſome throw away * of the content, I confeſs [ 
have little hopes of opening the eyes of ſuch as 
have adopted either of the above erroneous me- 
thods ; however, thoſe that are unprejudiced, I ex- 
pect will liſten to truth: therefore that all theſe 
methods are erroneous, I ſhall make appear as 
follows. If the circumference of a circle be 1, 
the area will be .07958; then the 4th part of 1 
is 25. which being ſquared makes. o62 5; and this 
they take for a mean area, inſtead of . 07958 
therefore the true content always bears ſuch pro- 
portion to the content found by the falſe way, as 
07958 to. 0625, which is nearly as 23 to 18; fo 
that by this method, as well as the other two men- 
tioned above, more than + is loſt of what the 
true content ought to be. The different errors 
will appear by the following examples. 


PROP. IV. 


If a piece of timber be 96 inches in circumfe- 
rence, and 18 feet long, how many ſolid feet will 


8 
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The true way thus, 
- 96 The falfe way thus; 
96 4) 96 
576 24 
864 24 
9216 '96 
-07958 48 
73228 576 
46080 18 
82944 — 
6475 2 4608 
733-40928 A 
18 144) 10308 (72 feet; 
— r 
65586727424 — 
73340928 288 
; —— 288 
144) 13201. 36704(91 feet. 
1296 | c, 
241 
PROP. v 


I a log of timber be 86 inches in girth, and 
20 feet long; Quær. the content ? 5 * 


\ 


The true way * The 24 falſe way. 
86 43 A of the ci. cum. 
86 13 91 Z of the diam, 
a0 4)587 8 
688 146 11 
7396 449 9 
____- "_— 20 
59168 144) 881 5t6r ar 5 feet. 
369 0 
66564 — 
51772 175 
1 144 
588.57368 — 
20 310 
* 288 
144) 11771.4736 (81.7460 —— 
1152 220 | 
* 1 —— 144 
251 5 — 
144 260 
N 720 
1074 — 
1008 ES T 
576 
913 
864. 
— | 
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N. B. If proprietors of woods or cut round 
timber do agree to ſell ſaid woods or round tim- 
ber as if exactly ſquared, then 1 allow that 4 of 
th girth at the middle may be multiplied into it- 
ſelf, and that product by the length, or à of the 
content of the mean circle be deducted from 
the whole content, before it is multiplied by the 
length: but in either caſes the proprietor is a con 
ſiderable loſer, as is ſhewn above. : 

Of round timber whoſe'baſes are unequal, i. e. 
having tl e one end greater than the other; 

The uſual way is, to take a fourth part of the 
girth in the middle of the piece; but if this way 
was erroneous in the former caſe, (as | have al- 
ready ſhewn), it will be ſtill more ſo in the preſent; 
aad the more tapering the tree is, the greater will 
the error be; for all ſuch timber ought to be con- 
ſidered as the fruſtum of a cone, and ſhould be 
meaſured accordingly, as in chap. 2. prop. 7. 
of ſolids; and thus you will find the true content. 


PROP. VI. 


Tf a piece of timber be 9 inches diameter at 
the leſſer end, and 36 inches at the greater, and 
24 feet long, what is the ſolid content thereot ? 


324 rectangle. 27 difference? 
5 27 ; | 
120 
. 34 


3)729 the ſquare of the difference, 


N 24 
140 10687.7232(74-22 
at 


1 
PROP. vn. 
If a piece of timber be 136 inches in circumfe- 
| rence at one end, and 32 inches do at the other, 


and 21 feet long, how many ſolid feet of timber 
are contained therein ? | 


136 


3)10816 the ſq, of the difference, 
3605. 333 oy 
4352 rectangle added. 


7957. 333 
-7950 


63658666 
397866666 
7161 60c000- 


55701333333 


633. 24458666 
21 


633244 58666 * 
1266489173333 


g 13632 (92. 348 


1 X Duodecimally 


eli 


— mus, 
F. i. F. 7. 
11 4 8 8 differ 
2 8 .8: 8 
22 8 69 4 
3 1 
20 2 8 3775 1 
1 
30 212 
ä 
3 
88=11X8 11)386 | i= 9 4 
n 
44 811 
„ 
„„ 
| . 


Solid feet 5a 3: 7 3 


Of ſquared timber, i. e. ſuch as have equal 
baſes, 4 the ſides ſtraight and parallel; 
RuLE. Multiply the breadth by the thickneſs, 
and that product wultiplied * che length, will 
give che ſolid content. | 


PROP. vn. 
If a piece of timber i is 1 ſoot 3 key ſquare, 


and 18 feet long, Ser. the content? 


15 


5 „ 
15 W 2-4 
10 1 5 1.3 
225 1 
18 | 3-9 
144) 4050(23.125 1 6 9 
288 5 18 63 6 
1170 8 4 6 
1152 1 
180 | Feet 6 
144 * 
360 
288 
720 
720 


Of unequal ſquared timber, i. e. ſuch timbep 
as has the ons end thicker than the other, and 
this is the caſe with moſt trees when hewn, and 
brought to their ſquares ; the common metohd 
is, to take a girth with a line about the middle of 
the piece of timber, for a mean ſquare : but this 
in moſt caſes is very erroneous, eſpecially when 
there is a great diſproportion between the ends ; 
therefore all ſuch ſolids, being the fruſtums of py - 
ramids, ought to be meaſured according to 


Prop 6. of ſolids, We ſhall give an example 


both ways, ſo that the error may be the more 


_ Obvious.” 


PROP. IX. 


If a piece of 1imber be 25 inches ſquare at the 
. 2 greater 
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ater end, and ꝗ inches ſquare at the leſſer end, 
and 20 feet long; ; how many ſolid feet of timber 


are in ſaid tree? 


The true way thus, 


| 26 28 - The falſe way thus, 
= 3 25 
| if | 225 16 16 difference. po 
| _— 2)34 
| 96 17 the ſide of 
| 16 17 the ſquare in 
7 — —.- the middle. 
| 3)256 119 
— 175 
85.333 E 
225 2 
520-333 5 
20 144)$780)40.138 
876 
144)6206; 660) 4: 3.101 ſolid feet; —— 
576 200 
— 144 
446 — 
432 560 
3 432 
146 c 
144 1280 
3 1152 
260 — 
144 128 
PROP, 


116 


* 3 — 


o 8 O L 1e s oe 


PROE X. 


If a piece of timber be 32 inches broad, and 20 


inches deep at the greater end, and 10 inches 
broad and 6 inches deep at the leffer end, and 


| 18 feet long; Quer. the ſolid content thereof? 


The falſe way thus, 
Breadth. 


273 
18 


1440491403425 ſolid, falſe. 


0 1 b 


The true way thus, 


"> 
- a 6 fi 
642 60 P 
60 h 
. » . | W 1 
38400(195.959 mean proportional. } 
1 649 = the greater baſe. 
— Go = the leſſer do. 


1 
261 895.959 


385) 2300 
"2925 
3909) 37500 895-959 the ſum 
— 32 6 Fof the length 


39185) 231900 144) 5375. 754(37.331 
195925 432 


391909)3597500 1055 

3527181 1008 

70319 477 
432 
432 4 


n 
144 


90 
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PROP. x. 


To find the content of any irregular body, 
ſuch as the root of a tree or gooſeberry buſh, &c. 

RuLE. Immerſe the ſaid body into water in a 
parallelopiped, having before-hand meaſured the 
height of the water, and then after the immerſion 
find the ſolidity of the water raiſed, and you will 
have the ſolidity of the body immerſed, 

For example, if the parallelopiped be 6 feet 
long and 4 feet broad, and the water is raiſed 
3 feet, the body will be 72 feet ſolid. 


LAND-SURVEYING. 
SECT. MW. CHAE L 


A 5 we have inſerted a table of land-meaſure, 
page 32. and alſo ſome other obſervations 
neceHary to be attended to, it would be uſeleſs to 
reſume either in this place : however, before we 
proceed to to the examples adapted to explain this 
part of menſuration, it may be of uſe to inſert 
ſome geometrical problems, which will enable 
the learner to protract any field upon paper. 


PROBLEM TI. 


| To draw a perpendicular to a given line, thro' 

a given point: In doing this three caſes may hap- 

pen; for the given point may either be in the gi- 
ven line, or at one of the extremities of the given 
line, or out of the given line. 1ſt, then, if the 
point C, fig. 21. be given in the line A B, to 
draw a perpendicular through this point C; take at 
2 . pleaſure 
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pleaſure from the given point C, upon the given line 
A B on both fides, the two equal diſtances C D, 
CE; and deſcribe from the points D, E, with 
any opening of the compaſſes greater than C D, 
or C E, two arcs of a circle on both fides, which 
interſect here at the points F, G, through which 
you muſt draw the right line F G, which will paſs 
through the given point C, and will be perpendi- 
cular to the given line AB. A. E. F. 
Secondiy, If the point through which you are 
to draw a perpendicular to the line A B, as 6g. 
22. is given, in one of its. extremities, as A, de- 
ſcribe at pleaſure, from this point A, the arc of a 
circle C D E, and, wich the fame opening of the 
compaſſes, ſet off twice from the point C, where 
it cuts the line A B in D, and from D in E, de- 
ſcribe from the two points E, D, ſtill wich the 
ſame opening of the compaſſes, two arcs of a 
circle, which will cut here in the point F; thro' 
which, and through the given point A, draw the 
right line A F, which will be perpendicular to 
AB. Z. F. . 
Laſtly, if the point through which you are to 
draw the perpendicular, be given out of the given 
line A B, as C, fig. 23 deſcribe at pleaſure, thro 
the point C, the arc of a circle E D, which cuts 
the given line A B in two points, as DE; from 
which deſcribe, with the ſame opening of the com 
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paſſes, wo arcs of a circle, and draw through their 


inter ſection F, and the given point C, the right line 
C F, which will be the perpendicular required. 
2. E. F. . . | Fo —_ 


Jo draw a regular ſquare upon a given rig] 
\ ouch B, fig. 1. draw the line A D n. 
: pa? 


2828 


* * y_ 9 13 — * 
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and equal to the line A B, and deſcribe an arc of 
a circle from the point D, with the extent A. B-or 
AD, and with the ſame extent defcribe from the 

nt B another arc cutting the firſt in the point 
F, through which draw the right lines F B, F D. 
L. F. F. 


P R O B. in. 


To make an angle of any given magnitude, 
ſuppoſe yo degrees. NY” 02 Tr by 
Upon the given line A B. fp. 24. draw an arc 
of a circle with the compaſſes opened to the ex- 
tent of 60 degrees from the point B, Which will 
cut the given line A B at E, from which point E 
cut off 70 degrees (with the comp: its opened to 


| that extent) from ſaid arc at the pont F, through 


which, and the point A, draw the right line A P. 
LE. F. IS if - 


PROB. Iv. 


To inſcribe a regular polygon in a given circle. 
Firſt, If you would inſci ibe a hexagon in a gi- 


ven circle whoſe centre is A, the radius being 


ſer off with the compaſſes on the circumference, 


will go round fix times exactly; and thus you have 


the ſides of the hexagon. 2. E. F. But if you 
would inſcribe any other regular polygon, for 
example a pentagon, you muſt, on the centre A, 
make the angle B A C, equal to the angle at the 
centre, which in a pentagon is 72 degrees, and 


the cord B C will be the fide of the pentagon. 


The angle at the centre is found by dividing 360 
degrees, by the number of the fides of the poly- 
-4 gon 


28 
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gon to be inſcribed, as by 7 for a heptagon, 8 for 


ROFL 


What is the content of a field exactly ſquare, 
as fig. 1, each of whoſe fides is 8 chains 70 links? 

Having meaſured the diagonal of ſaid ficld, or 
any ſimilar one upon the ground, and likewiſe the 
four ſides, it will be eaſy to protract it upon pa- 
per; thus draw a line exactly of the fame length 
with that diagonal you meaſured with the chain 
on che ground; then, with an opening of the com- 
paſſes equal to one of the ſides, draw an arc from 
one extremity of faid line, and then from the o- 
ther extremity draw another arc of the extent of 
the other contiguous fide, which. cuts the firſt arc, 
from which interſection of the two ares draw 
right lines to each end of the diagonal; and: for 
the two remaining ſides profecute the ſame me · 


thod, and you ſhall have the figure required. 


15. 04000 


— Ay n 


N. B. 
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N. B. After multiplying the length by the 
breadth, inſtead of dividing by 10, the uſual way, 
although tedious, I cut off a figure more than 
the four decimals, which is much more expedi- 
tious and equally exact. R . 


* 


PROP. u. 


What is the content of an oblong field, whoſe 
| ſides are exactly parallel to each other, as fig. 2. the 
length whereof is 5 ch. and 80 links, and breadth 
9 chains 50 links? OM OY 


This may be protracted preciſely as the former. 


Ch, . 
15.80 
9.30 
79009 

14220 


Acres 15. 100 


P R OP. III. 


| What is the content of a triangular field, as 
fig. 5, whole baſe is 20 ch. 75 I. and length of its 
perpendicular is 16 ch. 94 links? 
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Ch. I. 


20.75 
8.47. perpendicular. 
14525 
$300: 
16600 
17.57525 — . 
hs 5 4 4 17 2 12 


2.30100 
40. 


1 2.04000 _ 


PROP. IV. 


To make a triangle that ſhall contain any num- 
ber of acxes, being confined to a certain baſe. 


Rur. Bring the acres to falls, divide them 
by half the baſe, and the quotient is the perpendi- 
cular height of the triangle. 


What will be the perpendicular of a 8 


that ſhall contain 40 acres of ground, if the 
* the baſe be 24 ch. 48 links? 


49 
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TI A 

4. 
x 60 
40 

x of 24.48= 12.24) 6400. o0(522. 875 perpendicu- 
1 255 5 6120 kar. 


2800 


Fw * 2 2448 


AE 


What is the content of a field, whoſe length is 
a ch. 501. and breadth at one end is 9 ch. 601. 
and the breadth of the other 7 ch. 84 links? LM 
The common but erronebus method is to take 
Z Of the two breadths when added together; but 
the true way is, to find out the mean proportional 
between the numbers that are the breadths ; how- 
"fp 1 1 | ever, 


7 
2 
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ever, if it is neceſſary to take the breadths in 5, 6, 
or more places, if you add theſe breadths toge- 
ther, and divide them by the number of times they 
were taken, you will have the mean breadth, as 
near as can be found by any rule yet invented. 


The true way, 
CV 
12.55 9.60 
8.679 7.84 
8785 3840 vi 
7530 7680 
10040 6720 
10.8808 5 8)75,2640(8.67 mean propor. 
4 „ tional. 
3.8234 166) 120 
40 996 
20. 93600 1727) 13040 
36 12089 
561600 151 
280800  _ 
3.69600 * 
The falſe way. 
Ch. I. 
9.60 
7.84 
_ 291744 


8.52 mean breadth, 
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Anſe Acres r. J. ells. | 
10 3 30 35 falſe way. 
10 3 20 33 true way. 


. 


3 


10 2 difference, . 


PROP. VI. 


What is the content of an irregular field ha- 
ving 5 fides, as fig. 7. ? 


RuLE. Meaſure on the ground two diagonals, 
as you ſee in ſaid figure, which will divide it into 
3 triangles z then meaſure all the fides, which will 
enable you to protract it upon paper; and having 
drawn three perpendiculars ; ſuppoſe the 11; 
perpendicular 5 ch. 46 l. and the baſe on which 
it falls 7 ch. 38 L and the 2d 6ch. 89 l. and its 
baſe 4 ch. go I. and the 3d 9 ch. 40 l. and its baſe 
7 ch. 20 l. Quer. the content of each triangle? 


Ch. I. Ch, J. 
1ſt baſe 7.33 2d baſe 4.90 
of its perpen.=4.23 & of its perpen.=3.44 
2214 kX 
1476 1960 
2952 1470 
: 3.172174 1.68560 


oe, 
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Ch. I. 
4 bale 79,20 
| ol its perpen.=4-70 
50400 

_ 2880 


3.38400 


Content of the iſt triangle 12174 
Ad triangle=i.68560 
3d triangle. 384 


| > A. 17. f. ke. 
Anſ. 8 o 30 22 
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We have proceeded thus far upon a ſuppofition, 
that all the figures referred to, may be meaſured 
with the chain within the field upon the ground; but 
as ſome caſes may happen, ſuch as in meaſuring a 
wood, a lake, or field of ſtanding corn, as fig. 3. in 
that event the angles muſt be taken with a the- 
odolite, and the four ſides meaſured with a chain, 
and each of theſe muſt be marked in a field- book, as 
you ſee below. — 


| | Angles | Dip. 
Station 1] 60.00 | 4.15 
2 120.00 4.15 


13] 60.00 4.18 


4 120.00 415 


After protracting ſaid field according to this 
field- book, draw a perpendicular from any one of 
the angles to the fides oppoſite to ſaid angle, and 
the length thereof is found to be 6 ch. 74 L 
Quær. the content thereof ? 


RU LE. Multiply your perpendicular by the 
length of any one of the fides, which are all equal 
and you have the content require. 


1 3 ch 
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"PROF. Wit. 


What is the content of» circular Gl, a as fig. 


9. WW * 


(O40 8» 


13333445 
24000201 
18666923 


2,121 $844373 
- 


4875377492 
2 


e A A. r. F. 9. 
28.0543588480 Anſ. 2 0 19 18 


Note, If any of the ſides of the field is not 
Rraight, or is bounded with a rivulet; in that caſe, : 
it will be neceſſary to uſe an offset · ſtaff, the length | 
of which is 7 feet 41 inches, which myſt be di- 
vided into 16 links, each 8.88 inches, with the 


one end like a ſquare; and as yon a_ ; 8 
the officts. where- ever 0 22 | 
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angle, remembering always to mark in your field- 
book the place of diſtance where you take faid off- 
ſet, and the number of links your offset amounts 
to, which you muſt mark oppofſite to the diſtance, 


PROP. vn. 


There is a field in form of figure 2. which 
when meaſured we find to be 21 ch. 20 l. in 
length, and 7 ch. 8 I. in breadth; and its con- 
tent is 15 acres : which field five gardeners want to 
de divided among them, in the manner following, 
viz. the 1ſt wanted one acre, the ad two acres, the 
zd three acres, the 4th four acres, and the 5th five 
acres. Quær. How much muſt be cut off from 
ſaid field, ſo that each mag have the quantity of 
% ̃—— > 


Say 1 10: 7.08 
7.08) 10.00 (f. 41 
7.08. 
2920 
2832 
880. 
708 . 
- £1 
e 
Anſ. iſt, : gets 1.41 long, 
a, 2d, 2 2.82 
3d, 3 423 
ath, 4 664 
Sh. 5 27.05 
| Proof 21.15 


4 SA @ £0 4 PROP. 
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PROP. IX. 


There is an oval figld, as fg 10. whoſe longeſt 
diameter is 15 ch. 30 1. and its ſhorteſt diameter 
is 11 ch. 4ol. Jur. che content thereof? 


RuL-x. Multiply the product of the two diam: 
ters by. 7834. 


14227200 
1 124488 


13. 967353608 
— 


o 

= 
4851456000 4. 7. f. : 
242572800 Anſ. 13334 29 
— 36000 


34.808570 


0 
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Of GAUGIN G. 
SECT. IV. CHAP.I. PROP.1. 
O find the content in ale, wine, or corn gal- 
lons Engliſh meaſure, or in Sots pints, of a 
ſquare ton or veſſel. 5 


Rol E. Multiply the length or breadth in inch - 
es by itſelf, and the product is the area or con- 


tent at one inch deep; which, multiplic d by the 


height or depth, gives the ſolid content in inches, 
which to reduce to 


Ale-gall. 282 

Wine -gall. 231 

Corn-gall. 268.8 
Scots pints, } 102.3 


Exzwrrr. Svypeſe the fide of 2 ſorare vc 


ſel 40 2 inches, and height 10.3; how many gal- 


lons of ale, wine, or corn, or Scots pints doth it 
contain ? : 
40-2X4.20=1616.04, which multiplied by the 
height 10.3 gives 16645.212>=282=59.024 fere 
ale gallons; which you may alſo reduce to wine 
or corn gallons or Scots pints, by uſing the above 


| diviſors. | | 


"PROP. IL 


To find the contents in gallons of a veſſel in | 


form of a right-angled parallelogram. 


RuLEe. Multiply the length by the breadth, 
and that product by the depth for the ſolid con- 


tent 
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tent in inches, which reduce to gallons as before. 
EXAMPLE, Suppoſe the length 60 inches, 
breadth 40, and depth 18; what is the content in 
gallons ? pn „ 
60X490=2400X18=43200232=1 53.1872 ale- 
gallons, 3 1 5 


PROP. u. 


To find the content in ale, &e. gallons of a 
veſſel of a triangular form. „ 
RuLE. Find the area of the baſe, which mul- 
tiplied by the height gives the folid content in 
inches, and this divided by 282, &c. gives the con- 
tent in gallons. - 
ExaMPLE. Suppoſe the length of the baſe of 
any triangular veſſel be 25 inches, the perpendicu- 
lar breadth 15, and the depth 12; what is the 
content in gallons ? | 
25X7.55=187.6X12=2250 ſolid inches, which 
divided by 282 gives 7.9785 ale-gallons : and fo 
on for wine, or corn gallons, and Scots pints. 
Thus may any other figure contained in the 
preceding plate be meaſured, and its content found. 


PROP. IV. 


To find the content in gallons &c. of any cloſe 
ec | ee 
1. It᷑ the ſtaves of the caſk have a great curve; 


Roux. To twice the ſquare of the greateſt or 
bung diameter add the ſquare of the leſſer, and 
multiply chat ſum by the height of the caſk, 
which 
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which product divided by 3 8197 quotes ſolid 

inches, and this divided by 282 gives gallons. 
ExX4MPLE. Suppoſe the bung diameter 20 inch- 


es, the leſſer 16, and height of the caſk 31 ; what 
* the content in gallons ? 


 20X20==400X2=800 
16X16=2 =256 


1056 ** 31 = 2 32736 —3 295 
55 50.3 306 ＋½ 92230. 39 


2. If the ſtaves are pretty ſtraight from che 
bung to the head ; 


RVuLER. Add to the ſquares of the greater and 
leffer diameters their product, which multiplied by 
the height, and this product divided by 3.8197, 
quotes ſolid inches, which divided by 282 gives 
the content in gallons. 


20X20=400 
16X16=256 
20X1 6=320 


976X31=30256+3 519 21.04 
28228. 088 gallons of _ Fi * 


But ſuch caſks as theſe ought to be reduced to 
a a cylinder, by taking a mean diemeter ; for which 

obſerve the following rule. Multiply che difference 
between the head and bung diameter, by .7, . 65, 
6; or. 55, according as the ſtaves are more or 
leſs arching, which product add to the head-dia- 
meter, the ſum is the mean diameter, and the 
caſk i is thereby reduced to a cylinder. 
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' GAUGING of MALT. 


A CCORDING to an act of an Engliſh par- 
lament, anno 1697, every round buſhel 
with a plain and even bottom, 184 inches wide 
throughout, and 8 inches deep, ſhould be eſteem - 
ed a legal Wincheſter buſhel: now, ſuch a veſſel 
will contain 2150.42 cubic inches; for 18.5X15.5 
=342-25, which multiplied by . 78 54, gives 268, 
80315, and this laſt multiplied by the height 8, 
produces 215242. And therefore to find the 
number of buſhels contained in any veſſel, firſt 
find the ſolidity in inches, according to the form 
of the veſſel, and divide by 21 50.42 for the anſwer. 
If the malt be lying on the floor, in order to 
know the true depth, you muſt take the depth 
in ſeveral (ſuppoſe 6, -7, 8, or more) places, the 
ſum. of which divided by the number of places 
you took the depth in, quotes the mean depth. 
EXAMPLE. Suppoſe a quantity of malt lying 
on the floor, in form of a rectangular parallelo- 
gram, length 160 inches, and breadth ioo inch- 


ches. What is the number of buſhels contained 
in it? | > 


Suppoſe 1 * 
RO 6. 

3 depth to be 4.8 

4 5˙9 

2 4-8 

Ro 6.1 

7 = 


: 38.8, which 
divided by 7, the number of places,. the quot 
5.543 is the mean depth, Then 1601002 
16000, and 16000 5. 543 88588 cubic inches. 
which divided by 2152.42, quotes 41.242 buſhels 
for the anſwer, ot 
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APPENDIX. 


N this Appendix, we do not propoſe to follow 

the exact order of the rules of Arithmetic 
and Menſuration, as laid down. in the preceding 
part of this work, in order to render the reſolu- 
tion of the ſeveral queſtions ſomewhat more diffi · 
cult; and let it ſuffice to obſerve, that the follow - 
ing queſtions have their reſpective anſwers placed 
ſeparately and at ſome diſtance, preciſely in the 

ſame order with the queſtions themſelves. 


Queſtion 1. A father was 21 years 10 months 
and 6 days old, when his eldeſt ſon was born, 
and is now 68 years 1 month 20 days; how old 
is the ſon, accounting 30 days to the month, and 

12 months to the year? 

Qu. 2. If a round ciſtern be 26.3 inches diameter, 
and 52.5 inches deep, how many inches diameter 
muſt a ciſtern be to hold twice the quantity, the 
depth being the ſame ? 

Au. 3. A father gave his daughter for her por- 
tion 24 boxes, and in each box were 16 leſſer boxes, 
in each leſſer box were 12 purſes, and in each 

purſe were 16 leſſer purſes, in each of which laſt 
were 4 d. Scots: what was her portion? 5 

Qu. 4. A maltſter had a kiln, that is 16 feet 6 
inches ſquare; but he intends to build a new one, 
that will dry three times as much at one time; I 
demand the ſquare of the new one? 

Qu. 5. What number divided by 3, 5, 7, and 
12, will have no remainder? 


2 2 On, 


W APFEND F Xx; 
Qu. 6. There is a ſtone 20 inches long, 15 broad, 
and 8 thick, which weighs 217 lb.; I demand the 
length, breadth, and thickneſs ot another of the 
fume kind and ſhape, which will weigh 1000 lb.? 

Ju. 7. How many tuns burthen is that ſhip of, 
which can carry 11000 |. Sterling, when convert- 
ed into Scots e "WJ each of which being 4 + of 
an oz. Avoirdupoiſc ? 

Au. 8. The axis of a globe is 27.5 inches I 
demand the content, ſuperficial and folid ? 

Qu. 9. I went to a market with 150 I, Sterling, 
and a horſe which coft me 5 en and an half: I 
fold the horſe for 7 guineas, 10 8. ; I bought linen 
cloth to the value of 15 l. 12s. whencuf the ſeller 
diſcounted me a crown; I bought a horſe for 4 l. 
14 8. 6d. and ſpent of charges before I returned 
128. 4d. ; asI was coming home, I had the misfor- 
tune to drop a purſe of 50 guineas. How much 
money remained? . 

Su. 10. What is the area of « ſemicircle whoſe 
diameter is 12.5 inches ? 

2 Qu. 11. How many iquare ones of 10 inches, 
and 1+ inch thick, will pave a floor, which 1 is 5 
yards ſong and half as broad ? 

Qu. 12. There is a board 16 inches long, and 9 
inches broad; how much muſt be cut from the 
length and breadth, ſo that a foot peanut may 
remain ? 

Qu. 13. Add 31. to Is. and what is the value 
thereof? ? 

| Qu. 14. If a man gains 6d. per dy, what will 
hs gain in one year, including Sabbaths ? 

Lu. 15. If a ſtone is 18 inches long, and its 
breadth 2 p leſs than its length, and its thickneſs 3 
leſs chan its breadth; how many inches muſt be 
cut off from its length. breadth, and thickneſs, ſo 
that no more than à ſolid foot may remain? 


Qu. 16. A has 70 of a ſhip, and B has K 
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the ſame; what is the difference of their ſhares ; 

Qu. 17. A ſet of boon companions dining at 
an inn, their reckoning came to 175 ſhillings ; but 
before the bill was paid off, 2 of them flunk a · 
way, and then the club of thole that remained 
came to 10 ſhillings a-man more : how many were 
there in company ? 

u. 18. If the freight of a ſhip be 89721. what 

mult A B get for Ir parts thereof? 
2. 19. A company of men drank at an inn, 
ill the reckoning came to 178. 6x d. how many 
were in company, and what did each perſon pay ? 
Qu. 20. There is a room in form of a long 
ſquare, whoſe length is 20 feet and breadth 15: 
how many yards ot 3 3 broad cloth will be 
1 to hang the ſame, its height being 7 
cet? 
N... 21. What number multiplied by $3 pro- 
duces 11232 

Qu. 22. If any one wing coſt 5 of a farthing, 
what is the value of 25% ſuch chings, at the ſame 
rate? 

Qu. 23. What is the intereſt of 856 1. 18s. 8d. 
for 24 years at 4 fer cent.? 

Qu. 24. If of cloth that is 14 yard broad, 23 
yards will make a coat, how much in length of 
another cloth which is + of a yard in breadth, 
will make a coat of the ſame dimenſions ? 

Nu. 25. If 6 d. gain 15 far. how much per cent. 
is gained at that rate ? 

Qu. 26. If 47 Ib. coſt 9d. how many lb. may 

be * for + s. at the fame rate ? | 
27. AB merchant in Aberdeen ſhipped on 
3 the Nancy, for Jamaica. e yards of li- 
nen at 2 8. 8 d. per yard, and 60 "dozen of ſtock- 
ings at 3 8. 5 d. per pair, and 209 yards of check 
at 15. 10 d. per yard, for which ':2 had in return 


20 o hoglkeads of ſugar, each weighing 12 Ct. at 
A 3 309. 
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308. per Cwt. and 300 gallons of rum at 48 8 d. 
per gallon: I demand how much he gained upon 
the whole? 

Qu. 28. In a plank of mahogany 16 f. 6 in- 
ches long, 2 f. 4 inches broad, and 11 inches 
thick, how many feet ſawyers meaſure, allowing 

1 veof an inch for the dravght of the ſaw? 

. 29. What is % of 121. 10 8. 8 d. 32f.? 

i Vs: 30. If J d. buy 23 oz. how much wil 4 l. 
uy + 

Au. 31. If 8 men do a piece of work in 6 days, 
in what time will they do 164 times as much? 

Qu. 32. What will 54 l. amount to, being for- 
born 1 5 years, at 6 per cent per annum, ſimple in- 
tereſt? 

Qu. 33. A farmer mixes 8 pecks of wheat at 
16d. per peck, with q pecks at 18 d. with 12 pecks 
at 17 d. what is a peck of the mixture worth? 

Ju. 34. In 36 Cwrt. 1 qr. 12 lb. groſs, how 
much nett weight, tare at 8 lb. per 112 lb. and 
trett 4 lb. per 104? 

Au. 35. In what time will B perform a piece of 
work, when A alone can do it in 173 . and 
:A and B * in 15 days? 

Qu. 36. A certain perſon lent 300 l. and at the 
end of 3 years received 357. 2048 l. Quer. at 
what rate accumulated intereſt the money was 
len? 

Qu. 37. In what time will a pendulum 130 in- 
ches long make one vibration ?—RuLE. Multiply 
the length in inches by the decimal 025553, and 
the ſquare root of the produkt is the time in ſe- 
£c6nds. 

Au. 38. To find two numbers in the proportion 
of 2 to 3, whoſe product, if they be multiplied in- 
to one another, fthall be 54 ? 

24. 39. How many vibrations will a pendulum 

5 inches long make in one hous, or 36000 ſeconds? 


Qu. 
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©. 40. In what time will a pendulum 5 inches 

long make 10072.74 vibrations ? 
Qu. 41. Between ſeeing the lightning and hear- 
ing the thunder, were mcaſured 28 vibrations of 
a pendulum 28 inches long, I demand the 2 
ver's diſtance from the thunder? 

Qu. 42. A ſhip at ſea ſees a privateer fire a gun, 
the interval of the ſound and ſmoke was meaſu - 
red by 112 vibrations of a pendulum 20.7 inches 
long ; I demand the obſerver” s diſtance from ſaid 
privateer? 

Au. 43. What is an eſtate of 200 I. per 
annum to continue for ever, worth in ready 
money, allowing the purchaſer 5 1. per cent. per 
annum, compound intereſt ? 

Qu. 44. A gentleman wants a piece of ground 
paved before his door with ſtones 3 feet long and 
2 feet broad; the ground is 4 yards broad and 30 
yards long ; how many ſtones will ſerve ? 

Qu. 45. Suppoſe 4000 l. were propoſed to be 
laid out in the purchaſe of a freehold eſtate ; what 
annual rent would it buy, allowing the purchaſer ' 
5 per cent. per annum ? 

Qu. 46. How much printed paper will line a 
room that is 70 yards in circumference and 6 yards 
high, if the paper be 3 quarters broad? 

Qu. 47. Suppoſe a freehold eſtate of 200 L 
per annum coſt 4000 J. what rate of intereſt per 
cent. is allowed the purchaſer ? 

Qu. 48. What number is that, from which if 
the ſquare of 14 is deducted, and to the remain- 
der the ſquare of 12 is added, the ſum will be 250 ? 

Qu. 49. A and B traded together; A put in 
320 l. for five months, and B 460 l. for three 
months, and they gained 100 l. what muſt each 
receive? 


D.. 50. How many yo of cloth, at 44 
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6 d. per yard, can I have for 13 Ct. 2 qrs of 

wool, at 14 d. per lb.? 

N. 51. What number added to the cube of 
21, will make the ſum equal to 113 times 147 ? 


Au. 52. What number taken from the ſquare 
of 54 = leave 19 umes 46? 


Qu. 53. It I buy a od of cloth for 148. 6 d. 


and fell? i again for 16 $, 9 d. what do I gain per 
cent? 
Ou. 54. If F of an ounce coſt 5 of a ſhilling, 
what will 5 of a lb. coſt ? | 

Dr. 55. we young man received 4601 which 
was + of his elder brother's portion; now thrce 
times the elder brother's portion was half of the 
father's eſtate: I demand how much the eſtate a- 
mounted to ? 

Nu. 56. If an officer's pay be 2 51. per annum, 
what _ he receive for 232 days? 


7. What number is it, to which if you 


add 755 the whole will be 124? 


Qu. 58. A certain uſurer put out 751 for 12 


months, and received for principal and intereſt 81 1. 
I demand at what rate per cent. hereceived intereſt ? 
Qu. 59. At what rate per cent. will 9561. amount 
to 1314 l. 10 s. in 71 years, at ſimple intereſt ? ' 
91, 60. If for 1 l. 4 s. I have 1200 Ib. weight 
carried 35 miles, how many lb. wought can 1 have 
carried 24 miles for the fame money? 
Nu. 61. What number is it, which being mul 
tiplied by 4 will produce #2? 
Qu. 62. A man dies, and leaves 1201. to be gĩ- 
ven to 3 perſons, viz. A, B, and C; to A a ſhare 


unknown 3 to B twice as mc as to A, and Cas 


much as A and B; what is each perſon's ſhare? 
Bu. 63. T has 24 cows worth 72 8. each, and 
B 7 horſcs worth 13 l. a- piece; how much will 
make good the difference, in caſc they interchange 
their ſaid drove of cattle? 
WW. 
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Lu. 64 A piece of wainſcot is 8 feet 6+ inches 
long, and 2 feet 94 inches broad, what is the ſu- 
perficial content ? 

u. 65. A merchant in Amdicrines i is indebted 
to 41 in London, for 642 l. and would pay 
it in Spaniſh guilders, at 28. per piece; how ma- 
ny mult the Engliſh merchant receive ? 

Qu. 66. The leſſer of two numbers is 187, their 
difference 34, the — of their product is re- 
quired? 

Au. 67. A butcher - ſends his man with 2161. to 


a fair to buy cattle, oxen at 11 l. cows at 40 s. colts 


atil. 5s. and hog:at 1l. 158. per piece, and of each 
a like number; how many of each ſort did he buy ? 

Du. 68, * hat number added to 1 15 wilt pro- 
duce 36342? 

Qu. 69. What is the value of 170 hogſheads of 
I each weighing 1 3 Cxt. at 2 l. 7 8. 1 d. per 
Cwt 

Nv. 70. There is in three bags the ſum of 146831. 
viz, in the firſt bag * I. in the ſecond 531 . what 
was in the third bag? 

Bu. 71. How many 1». of ſugar at 44 d. per b. 
muſt be given in barter for 60 groſs of incle, at 
8s. 8 d. per groſs? 

Nu. 72. Miſs Kitty told her fiſter Charlotte, whoſe 
father had before left them twelve thouſand 
twelve hundred pounds a- piece, that their grandmo- 
ther by will had raiſed her fortune to fifteen thou- 
ſand pounds, and had made her own twenty thou- 


ſandy; what did the old lady leave between them? 


Nu. 73..1f I buy yarn for 9 d. the Ib. and ſell it 


again for 134d. per lb. what is the gain per cent.? 


Au. 74. I'wo perſons, A and B, owe ſeveral 
debts ; the leſſer debt, being that of A, is 21731, 


the difference is 371 l. what is B's debt ? 


AV. 75. An old lady being aſked how old ſhe 
was, to avoid a direct anſwer, ſaid, I have nine 
children, 
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children, and there are 3 years between the birth 
of each of them; the eldeſt was born when I was 
19 years old, which is now exactly the age of the 
youngeſt ; how old was the lady? 

.» Bu. 16. What number added to the 43d part 
of 4429 will make the ſum 240 ? 

Nr. 77. My purſe and money, ſays Dick, are 
worth 128. 8 d. but the money is worth 7 of the 
purſe z pray what was there in it? 

24. 78. Iboughta caſk of wine for 62 l. 8 s. how 
many gallons were therein, when a gailon was va- 
* at 5 s. 4d. ? 

Qu. 79. Aowes B 206 J. 17s. but he compounds 
for 7 75. 6 d. in the pouney what muſt B reccive for 
his debt? 

2 80. How many dozens of ſtockings, at 11 
groats per pair, may I buy for 190 l. 12 s. ? 

u. 81. If the content of a globe, cylinder, 
cone, or ſuch like, be 15625 ſolid inches; what 
wilt be the fide of a cube equal in capacity thereto ? 
u. 82. I want two mean proportionals between 
6 and 2622 

24. If } of a ſhip be worth 37-40 J. what is 
the worth of the whole? 

Qu. 84. A perſon ſaid he had 20 children, and 


that it happened there was a year and a half be- 


tween each of their ages; his cldeſt was born when 
he was 24 years old, and the age of the youngeſt 
is now one and twenty ; what was the father's age? 
Qu. 85. What is the mean proportional be · 
tween 3 and 12? 
Lu. 86. If the content of a circle is 160, what 
is the fide of a ſquare e qual to it? N. B. The ſquare 


root of the content of any given ſuperficies is the 


ſquare equal ſought. 


Au. 87. What will be the pay of 540 men, at 
11.5 s. 6d. per man? 


Qu. 88. If 3 men can de a p. ece of work in 44 
hours, 


hours, in how many Hours will 10 men do the 
ſame work ? | 

Qu. 89. It the penny-loaf weich 7 ounces, 
when a buſhel of wheat coſts 5 s. 6 d. what is the 
buſhel worth, when the Penny- -loaf weighs but 
7 OZ. 2 | 
u. 90. How many yards of canvaſs that is 14 
yard wide, will be ſufficient to line 20 yards of 
ſay that is 4 of a yard wide? 

Qu. 91. In wed. bitts of Jamaica at 71 each, 
how many pounds Sterling? 

Nu. 92. How many Spaniſh patacoons at 4 8. 

8 d. each, muſt I receive for 12 1. 12 8. Sterling? 

Ju. 93. A merchant bought 84 pieces of cloth 
for 537 |. 125. which was at the rate of 5 s. 4 d. 
per yard; I demand how many yards were in all, 
and how many ells Engliſh were in a piece of the 
ſame ? 

Qu. 94. Amerchant bought 242 yards of cloth, 
for 254 l. to s. for 86 yards of the fame he paid 
after the rate of 218. 4d. per yard; I demand how 
much he gave for the yard of the remainder ? 

Or. 95. If Llend my friend 2401. for 5 months, 
how long mult I keep 400 l. of his, to requite 
myſelf ? 

Qu. 96. A garriſon confiſting of 1764 men, 
being beſieged, had only proviſions for 12 days; 
but it being neceſſary that they ſhould hold out 3 
weeks, how many men muſt be ſent out? 

Qu. 97. How long ſhall I be in laying up roool. 
* A if 1 put by 3 l. 10s- 6 d. per week? 

Qu. 98. If at 5s. per yard, I gain 8 I. per cent. 
on a quantity of cloth, what ſhall I gain per cent, 
if I ſell the yard at 6s. 3d.? 

Au. 99. If the area of a circle is 750, what is 
the ſide of a ſquare equal to it? 

Nu. 100. If Igive 18. 1 d. for 34 lb. of cheeſe, 
what will 1 Cwt. give? 

The 
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- The following queſtions have their 2 im- 
mediately annexed to them. 


Lu. 101. What is the value of 14 barrels of 
ſoap, at 4% d. per lb. each barrel containing 254 
lb.? Anſ. 66 l. 138. 6 d. 

Ju. 102. Two — A and B, owe ſeveral 
debts; the leſſer debt, being that of A, is 21 73 1. 
the difference is 371 J. what is the debt of B? 
Anf. 2544 l. 

Qu. 103. What number deducted from the 26th 
part of 2262 will leave the 85th part of the ſame ? 

_- 

* 104. A gentleman went to ſea at 17 years 
of age; 8 years after he had a ſon who lived 46 
years, and died before his father; after whom the 


father lived twice 20 years, and then died alſo; 


Queær. the age of the father when he died? Arſe 
.200-years--: 

Qu. 105. C hath candles at 6s. per dozen ready 
money, but in barter will have 6s. 6d. per doz. 
D hath cotton at g d. per lb. ready money. I de- 


mand what price the cotton mult be at in barter, 
alſo how much cotton muſt be bartered for 100 


doz. of candles? Anſ. 9 d. 3 f. per lb. and 7 Cwt. 
16 lb. muſt be given for 1co dozen of candles. 
Qu. 106. The ſum of 2 numbers is 360, the leſs 
is 114, what is their difference, product, and larger 
quot? Anſ. 132 diff. 28044 prod. 2% quot. 
.. 107. A brigade of horſe conſiſting of 384 


men is to be formed into a ſquare body, having 32 


in front, how many ranks will there be? Av/. 12. 
Q. 108. If a clerk's ſalary be 7 31. eur, what 

rs that per day? Anſ. 4s. 
Ou. 109. A hath an eſtate of 53 1. per annum, 

and payeth 5 s. 10d, to the ſubſidy ; what muſt B 


pay, whoſe eſtate is worth 100 1. per annum? Anſ. 


1145 8. 


Qu. 
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Bu. 110. If I buy 100 yards of riband at 3 
yards for a ſhiliing, and 100 more at 2 yards for 
a ſhilling, and ſell it again at the rate of 5 yards 
for 2 ſhillings, whether do I gain or loſe, and how 
much? Anf. 38. 4 d. 

Qu. 111. What number is that, from which if 
you take , the remainder will be 4? Anſ. 48. 

Qu. 112. What number is that which maketh 
9 to be 3 of it? Arſe 134. . * 

Au. 113. The Spectator's club of fat people, 
though it conſiſted but of 15 perſons, is ſaid to 
weigh no leſs than 3 tons, how much at an equa- 
ity was that per man? Anſ 4 Cut. 

Au. 114. A owes B 395 l. 18 s. but com- 
pounds the whole debt for 100 l. 12 8. what is 
that per pound? Anſ. 5 s. 1 d. nearly. 

24. 115. What is the amount of 10001. for 52 
years, at 44 per cent. {imple intereſt? Anſ. 12611. 
5 8. : 
vr. 116. Two men depart from one place; 
the one goes caſt, and the other weſt; the one 
goes 7 mites a-day, and the other 11 miles a- day; 
how far are they diſtant the 12th day after their 
departure? Anf. 216 miles. „ 

Nu. 117. A merchant bought 8 tuns of wine, 
which having received damage, he ſoid again for 
400 |. and 12 L per cent. loſs; I demand how much 
it coſt per tun, and how he fold it per gallon, to 
loſe after the ſaid rate? Anf. 561. per tun prime 
coſt, and at 3s. 114 d. per gallon. 

DV. 118. If 240 lb. of tobacco coſt 131. what 
will be the price of 1 lb. ſo as to gain 151. 10s. 
Per cent.? Anſ. 18. 3 d. per b. 

Qu. 119. If che beam of a balance is 63 inches 
long, and 84 lb. on one end weighs 112 lb. on the 

Other, I demand the length of the arms of the 
= balance? nf. 36 inches the one, and 27 the 

ther, 
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Nu. 120. If I buy at 15 8. 10 d. and gain by the 
ſale 25 1. per cent. how muſt I buy to gain by the 
fame ſale 35 1. per cent. Anſ- 14 8. 73d. 


| 
{ 
| 
li 
| 
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at 5 per cent. per annum, ſimpleintereſt, will amount 
io 200 l. 9 8. 6 d. at the 7 years end? An/. 1481. 
10 s. principal ſum. 
Au. 122. Suppoſing 3 to be 4 of 12, what would 
2 of IE Anſ. 34 
123. What is the value of i of an ounce, 
at 24. per Ib. ? Anſ. A farthing. 
1. 124. I bought at one time 19% lb. of a cer- 


- 


—— — mms — r —— KA — 


bought of the ſame commodity 583 lb. at the rate 
of 15 d. per ounce; what came each to at their 
reſpective prices; and which of them was the bet- 
ter bargain, and by how much per Ib.? 

Anſ. The value of 19; lb. at 18+ d. per lb. is 
1 l. 9s. 4d. g f. the value of 58 Ib. at 13 d. per 


cheapeſt bargain by r per Ib. 

Ju. 125. There are 3 numbers, 17, 19, and 
48; I demand the difference between the ſum of 
the ſquares of the firſt and the laſt, and the cube 
of the middlemoſt ? Arſ. 4266. | 

Qu. 126. A bath + of a ſhip, BA. C. D 
the maſter clears 1201. how much muſt each own- 
er have? Anſ. A 601. B 30 l. CI 108. D221. 
108. 

Ju. 127 1 buy 10co els Flemiſh of lincn 
| * 90 1. * may I ſell it at per ell in London to 
pain 10 l. on the whole ? Anſ. 3 s. 4 d. per eh. 
Au. 128. What number is that, which being 


Qu. 121. What principal ſum forborn 7 years 


tain commodity at 182 d- per Ib. at another time 1 


ounce, is 41. 9s. od. 232 f. and the laſt is the 


multiplied by 15, the product will be 2 12 Alf 2x. 


A N- 


w 1 © 


__ OS 


APPENDIX 175 
ANSWER S. 


v. m. d. m. 4. 

Anſ. 1. 46 3 14, for 68 1 20—21 10 63 3 14. 

Anſ. 2. 37.19, for 26.34X26.3=691.69X2=1 383.38, 
the ſquare root of which=37.19, the diameter required. 

An). 3. 12281. 16s. for 24X16X12Xi0X4=294912 
d. or 3 16s. 

Anſ. 4. 28.57, for 16;X16.5=27 2.25, the area of 
the oldx 3916.75, whoſe ſquare root is 2857=the fide 
of the ſquare. 

Anſ. 5. 1260, for 5X3X7X12=1260., 

Anſ. ö. 33-28 inches length, 24.96 inches breadth, 
13.312 inches thickneſs, for the cube of 208000 and 
217 : 8000 :: 1000 : 36870. 645, whoſe cube root is 

33. 28 inches, and 2 33.28 :: 1 24.96 
| :33.28:: 8: 13.312 

A. 7. Tuns * s 2 125 Ne 11000X240 4. 2 
2640c00X2=;5 28000C—4=1 320000 0. 16, 28, 4, and 
20X36 T. 6 Cwt. 2qrs 12lb, 

Anus. 8. F. 16.49, for 3. r 5886. 39400 cir- 
cumference x27. 5 2 2375.83 . 97-97 25X27-5 
=10889.24375=—17 28=6. 3 feet ſolid, and 2375.8350+ 
144=1i6.49 feet fopericial, 

Anſ. 9. 84 I. 12 8. 2 d. for 150 l. +7 17=157 17. 
and 15]. 3 75. T4 l. 15 8. 6 d. 20 l. 2 8. 
6d. ＋12 5. 4 d. 20 l. 145. 10 d. 52 l. 10 5.73 4 l. 10s. 
and 157 17—73 410=84L 12 8. 2 0. 

2 10. 61.359375, for 12.5 X12. 5 x. 3927 (via. 

of . 7854 51.359 77 5. 

Anſ. 11. 162, for 30x =180X90=16200->100=162. 

Anſ. 12. o, for 16Xg=1 44 inches=a ſuperficial foot. 


Hof. 13. 633575, for } of 2 = $43 =2%555* i= 
786252. 3 d. 375 far. 5 
Auſ. Ut 6+ its 4 3=9 and 5 (being the days above 
60) X6d.=2 s, 69. and the whole amount=gLl. 2 5. 
e d.—RuLE. In caſes of this nature add always to your 
pence, the + thereof give pounds, and add thereto the 
ſum ariftag from the pence X5. 
A. 15. o, for 18X12X8=17281nches, which makes 
a folid foot. 
. 16. , for pg—3=" 72 = 
| Le 5 A TY” : An). 


I nd ti 


Anf. 17. 7, for 175X2=350+1c=35+5 of the ſquare 

of 2=36, whoſe {quare root is 6+x of 2=7. . 
Ax. 18. 184” l. 3 s. 61 d. for 34: 8972 :: 7, and 
 $8972Xx7=62804+—34=1847.1779. _ | | 

Ans. 19. 29 men, and each paid 74 d. for 17 8. 64 d. 
=841 far. whoſe ſquare root i 9. 

Hnſ. 20. 72 yards 2 qrs 1 nail, for 20þ15=35X2 
=7cX7=490 ſquare feet=70560 ſquare inches, and 27X 
36=972 ſquare inches in 1 yard, and 7056097 = 
72 yaids 2 qrs. I nail. 

Auſ. 21. 2044, for 53{1123)=,"')75"("53*=2048, 
 An/. 22. 3 d. 35 f. for Xi s. =; d. 35 f. 

21 23. 85 l. 138. 104 d. for 4X24=ic(8561. 18 s. 
8 d.) 85 J. 138. 1048. 

Auſ. 24. 4 yards 2 qrs. 14 nail, for 14: 24 :: 42: 
"2:2: CA yards 2 qrs. 15 nail. 
1 

Aab. 25. 5 1. for. 5: X. O25 :: 100 & 100X.025=2.500 

*. 5 5 J. e | | 
" AT * „ 

Anſ. 26. 1 lb. ſor 91: .: = of A: n 
=; : : + Therefore N +7=5=12. 

An). 27. 42 l. for goo yards at 2 8. 8d,=561. 138. 4 d. 
+60 dczen at 3 8. 5 d. per pair, 1231. +200 yards at 
15s. 10 d. IS I. 6s. 8 d. whoſe ſum =208 |. and 10 
hogſheads each 12 Cwt. at 30 8s. =180-+200 gallons at 
4 5. 8 d. 25o— 20842. 

Ans. 28. 385 feet, for 16 6X2—4=38 6X1c=385. 

Auſ. 29. 3 J. 198. 2 d. cg far. for 12 l. 10 s. 8 d. 
2+ far. reduced g , =? 2800, when re- 
duced=3 J. 19 8. 2 d. o far. 3 

n EO 5 Ka 1 I. ** J. 

Anf. 30. 427 lb. for : 24 :: e: :: re 

$4 4720 6840--16=427 £ K 333 


5 „ I nn 

Anſ. 31. 99 days, for 1: 6:: 16% and 16::X6=99d. 
A, 32. 102 l. 125. for 100:6::54: 3 l. 48. 9 d. 
2 far. Xi5=481. 12 8. +54=1021. 128. . 
Auſ. zz. D. 1749, for 8 at 16 = 128, and ꝗ at 18 
; : p- d. peck 

=162, and 12 at 17=204 ; and 29: 494 :: 1, then 494 
: and : 2921725 · An). 
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Auſ. 69. 5478 1. 2 8. 11 d. for 179X13=2327X2= 
4654 ＋581 15 T232 15 T9 13 11 5478 l. 2 8. 11 d. 

Anſ. 70. 4261. for qo17+531=1042, and 1468—1042 
=4261. 

Auſ. 71. 13867 lb. for 60 groſs at 8 5. 8 d. is 261.18 
qrs. gives 1386 1b. 

A. 72. 8600 l. for i 5000 - 132002 80c, and 20000 
—13200=6b800+1800=3600 l. 


Aaſ. 73. 501. for if g d. yields 134 d. 100 will yield 


150, which is 50 l. gained. 

Anſ. 74. 2544 l. for 2173+371=2544 1. 

Auf. 75. 62 years, for 19-þ+24+19=63. 

Ar/.76.137, for 442943=103, and 240—103=1 37. 
A. 77. 11 8. 7 d. tor 12 8+-8=1 7» and 12 8—1 
7211. 7 . 


42. 78. 234 gallons, for 1. 62 8214976 d. =54= 


34+ 
Anſ. 79. 1111. 68. 41 d. for 78. 6 d. of a pound, 
and 1 of 295 l. 17 5=111, 6 s. 4x 4. 


| Hf. 80. 86 doz. 7 pairs 34, 101 4574444 = = 1039 | 


—12=86 doz. 7 pairs 44. 


An/. 81. 25 inches, tor the cube root of 15. 628226. 


Au. 82. 18 and 54, for 102 gg, whoie cube root 
is 3X6=18 the leſſer, and 18X3=;4 the greater. 


42. 83. 9973 1. 6s. 8 d. for 3.3740 :. 8. 973 l. 58. 8d. 


Anf/. 84. 73% years, for 24+ig+i1+-þ21=7 35 years. 


Anſ. 85.6, for 3X12=36, whole tquare root is 6. 
Hf. 86. 12. 64911, for the yu root of 160 1 is 
Anſ. 8 . 688 1. 10 s. for 1: 1.275::540: :688 1. 10 8. 
A2. 88. 17, hour, for 3: 45:10: 178 


Anſ. 89. 15 8. 47 d. for ::: -u 


—12=15 s. 4+ d. 
Anf. 90. . va, for 2: , and 20 360 j 
=12 yards 


4 91. x I. 11 8. 102 d. 825 2 f. Xiox io 


7d. 2f. 47. L d. 2 f. X 5 l. 11 s. 104 d. 


Anſ. 92. 54 patacoons, for 12 l. 12 8. X20 122 


3024 d. which divided by 56254 patacoonus. 
Anſ. 93. $016 * in all, and 197 Engliſh ells in 
1 piece, 


4 FFP LN DI. 

64 d.: 1 yard :: 129024 d.: 2016 

. 8 
A4. 94. 11.05. 10d. for 86 yards amount to 91 1. 

14 * 8d. at 21 8. 4d. per yard, and 242—86=156 

yards, and 2541. 10 8.91 J. 14 8. 8 d. 2162 J. 15 8. 

4 d. fo that 156 : 39004 *: 1: 250+12=205. 10d. 

or 240: 5:: 400: 3. 


A. 95. 3 months, | kh 
An. 96. 756 men, for 12: 1764 :: 21: 1008 men 
kept, and 1764-100 ,. 

2 A2. 97. 5 years 23 weeks and 4 days, for 846 d.: 

I w. 2: 240000 d.: 283 w. 4 d. 

Anſ. 98. 10 I. per cent. for bo d.: 8 I. :: 75 d.: 10l. 
A2. 99. 27.38612, for the ſquare root of 75 = 
27.38612. NY : 
A. 100.11. 14 8. 8 d. for 31 Ib.: 13 d. :: 112; 

1 1. 14 8. 8 d. 8 


— ay 
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